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PREFACE 



The publishers have asked me to write a little book on 
Sugar. I take this to mean a popular book which shall 
attract the reader by being, if possible, interesting as 
well as instructive, and that where technical detail is 
necessary it shall not be too " dry." 

But for those whom I may succeed in interesting, 
and who jnay desire to know more and go deeper, I can 
recommend a few books of a reliable character. One 
of the greatest sugar experts of the present day is H. C. 
Prinsen Geerligs, who has been doing splendid work in 
Java for many years. He wrote a little book in 1902, 
published at the office of The Sugar Cane, Altrin- 
cham, on " Cane Sugar and the Process of its Manu- 
facture in Java," which is easy to read and well worth 
reading. This was followed by a larger work in 1909, 
published by Norman Rodger at the same office, entitled 
" Cane Sugar and its Manufacture." It does what it 
professes, giving in one book all that is known of the 
chemistry and technology of the sugar cane and cane 
sugar manufacture. The technicalities relating to 
machinery it leaves to others, especially to Noel Deerr's 
work, " Sugar and the Sugar Cane." This book, a very 
excellent one, published in the same office, appeared 
in 1905. The most recent work, published by Edward 
Stanford in 1909, " The Manufacture of Cane Sugar," 
by Llewellyn Jones, M.I.E.S., and Frederic I. Scard, 
F.I.C., is also a fine work, profusely illustrated. A new 
edition, published by Spon, 1909, has recently appeared, 
of Newlands' portly and expensive volume, " Sugar, a 
Handbook for Planters and Refiners," bringing things 
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up-to-date. I hasten to express my acknowledgments 
to all these authors. 

Books about the beetroot sugar industry are not so 
plentiful as they used to be. There is a handy little 
volume, worth reading though rather out of date, " Le 
Sucre et ITndustrie Sucriere, par Paul Horsin-Deon, 
Ingenieur-Chimiste, Paris, Baillidre, 1894." 

The Sugar Cane, now called The International 
Sugar Journal, published at Altrincham, is the best 
English vade-mecum for technical matters and general 
news connected with sugar. , The West India Committee 
Circular is also well worth reading, full of interesting 
news and good pictures. The Journal des Fabricants de 
Sucre, the Paris organ of the French industry, has been 
one of my constant companions ever since its birth 
in 1860. It is a mine of accurate information on all 
matters connected with the world's sugar industry. 
From America we get the Louisiana Planter, the 
American Sugar Industry and Beet Sugar Gazette, 
WiUett and Gray's Weekly Statistical Sugar Trade 
Journal, and other useful guides to knowledge. There 
are also German and Austrian sugar journals of a first- 
class character for those who can read the language. 
The inquiring student, when he has read and digested 
the larger works which I have mentioned, can therefore 
keep up his knowledge from week to week by reading 
the journals of the day. If this little popular treatise 
succeeds in impelling him to further study I shall not 
have laboured in vain. 

George Martineau. 

GOMSHAl-L. 
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CHAPTER I 

A RETROSPECT 

A POPULAR book about sugar can perhaps be made 
interesting as well as instructive. The dry details of 
growth, manufacture, distribution and consumption 
may here and there be flavoured, illustrated and devel- 
oped by a few historical facts. To begin with, a retro- 
spective glance at what sugar was in this country fifty 
years ago compared with what it is now wiU best enable 
the reader to realise at the outset the extraordinary 
development of the world's sugar industries since the 
middle of the last century — development not merely in 
the technical details connected with production and 
manufacture but also in the much more interesting, 
because more human, process of keen competition 
between the various and constantly changing sources of 
production. This will lead up to a yet higher kind of 
interest when we come to examine to what extent and 
in what manner the Governments of various sugar- 
producing States have stimulated production and 
influenced, for good or for evil, the natural course of 
supply and demand. Here will arise many fascinating 
questions of international relations, political contro- 
versies, and the conflict of economic facts with economic 
theories. 
Thus it will be seen, at the end of the story, that the 
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subject of sugar is not only a technical one of the highest 
importance both from the practical and the scientific 
point of view, but also has an international, economic 
and political side which furnishes a unique and striking 
object lesson for those who take an intelligent and 
inquiring interest in the economic questions of the day. 
But rightly to learn this lesson the reader must bring 
to the study an open mind, unwarped by preconceived 
notions founded on theoretical dogmas unsupported 
by the practical experience of actual work and daily 
experiment. In natural science it is necessary to begin 
in the laboratory in order to arrive at the facts on which 
to construct theories. In economic science this process 
is equally necessary, but unfortunately is seldom fol- 
lowed. The history of sugar will show that the practical 
experience of that great laboratory called industry does 
not always bear out the conclusions to which learned 
professors may arrive in the comfortable repose of their 
armchairs. 

To begin at the beginning, let us cast a retrospective 
glance at sugar in this country fifty years ago, just before 
great changes began, and first of all to London, at that 
time the largest centre of importation. The actual 
figures of proportional imports were, in 1860 : London, 
50 per cent. ; the Clyde, 17 per cent. ; Liverpool, 15 
per cent. ; Bristol, 10 per cent. ; other ports, 8 per cent. 
In the year 1900 the figures, in round numbers, were : 
London, 11 per cent. ; Liverpool, 15 per cent. ; the 
Clyde, 7 per cent. ; Bristol, 4 per cent. ; other ports — 
entirely foreign refined sugar — 63 per cent. The 
imports in 1860 were practically all raw sugar ; we made 
all the refined sugar consumed here. In 1900 the 
imports were, in London, Liverpool, the Clyde and 
Bristol, raw sugar for refining coupled with a certain 
proportion of foreign refined sugar. In aU the other 
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ports — 63 per cent, of the total — they consisted entirely 
of foreign refined sugar. In 1860 the total imports 
into the United Kingdom were : raw sugar, 434,766 
tons ; refined sugar, 13,303 tons. In 1900 they were : 
raw sugar, 661,747 tons ; foreign refined sugar, 962,409 
tons. These are eloquent figures and we shall see how 
the change came about. 

In 1860 our supplies of sugar came mainly from our 
own sugar-producing colonies in the West Indies, 
Mauritius and India. The Spanish West Indies, Brazil 
and Manilla were our other principal sources of supply. 
At that time practically all the refined sugar consumed 
in this country was the product of our own refineries. 
Sugar refining was, in those days, a most important 
British industry, and London was its principal centre. 
In London was produced nearly all the loaf sugar that 
the country consumed. The London refiners were men 
of some importance in the City. Their " sugar houses " 
were to be found in the East End in considerable num- 
bers and constituted the staple industry of the district. 
From Whitechapel eastward to Mile End, and southward 
through St. George's-in-the-East to the gates of the 
London Docks, their chimneys were to be seen on all 
hands. The London Docks and the East and West 
India Docks were full of raw sugar destined for these 
various refineries. A refinery in those days was con- 
sidered to be a good-sized one if it dealt with three or 
four hundred tons of raw sugar in a week. This may 
sound ridiculous to the reader of the present day, but he 
must recollect that the consumption of sugar only 
amounted then to about 34 lbs. per head of the popula- 
tion. It must also be remembered that in those days, 
from the time the raw sugar entered the refinery until it 
left it in the form of loaf sugar, at least a month elapsed. 

Some of the London loaf sugar producers were at 
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that time very much in the habit of working ahnost 
entirely the raw sugar that came from the island of 
Jamaica. Our West India Islands made only what is 
called muscovado sugar, the nature of which wiU be 
explained when we come to the subject of sugar pro- 
duction. The muscovado sugar from Jamaica was very 
superior to that from most of the other islands, and was 
much sought after by the more fastidious of the London 
refiners. But, of course, the time came, as consumption 
increased, when the refiner had to add some of the inferior 
qualities and to maintain his average by using higher 
grades of raw sugar from Havana or Mauritius, and 
subsequently, when the Dutch monopoly of the Java 
crop ceased, the fine qualities from that favoured 
island. 

In the streets of the East End could be seen, at all 
hours of the day, great wagons, drawn by the finest 
specimens of the cart-horse breed, each containing six 
hogsheads — about five tons — of British West Indian sugar 
destined for one or another of the twenty flourishing 
refineries of the district. A visitor to those busy streets, 
if he followed one of these wagons, would find himself 
opposite a large factory, a hive of bustling industry. 
On one side of it would be a row of similar wagons, their 
freight of raw sugar being hoisted to the top floor of a 
lofty building where the refining process began. On 
the opposite side of the works he would find a much 
longer line of smaller wagons or carts taking delivery of 
the refined sugar to go to the consumer. Such was the 
life of the East End in those days. To-day it is called 
" The Workless City." 

The London refiner made five products : loaf sugar, 
white crushed sugar, yellow crushed sugar, and a small 
quantity of very brown sugar, from which followed the 
final product — treacle. Even this treacle was a nice 
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sweet food in those days, with a pleasant flavour and 
aroma of good West Indian sugar. 

Passing to Scotland, the next largest seat of the 
industry, there were at Greenock, in 1860, about thirteen 
refineries, to which must be added four in Glasgow and 
one in Leith. Many of the Greenock houses were very 
flourishing and constantly improving their manufacture. 
The wonderful increase in the raw sugar consumed in 
the Clyde refineries in the middle of the last century has 
been stated as follows : 





West 
Indies 


East 
Indies 


Year 


Tons 


Tons 


1854 .. 


.. 21,483 


588 


1860 .. 


.. 25,962 


2,394 


1865 .. 


.. 30,645 


1,000 



Mauritius 


Foreign 


Total 


Tons 


Tons 


Tons 


12,045 


14,443 


48,559 


10,192 


36,539 


75,087 


9,032 


95,863 


136,540 



In the following year, 1866, the total was 162,368 tons. 

These figures sufficiently indicate the go-ahead nature 
of the industry in Scotland at that period. They made 
no loaf sugar, but supplied the northern (and even the 
southern) markets with what they wanted, white 
crystals and white and yellow " crushed " sugars. 

Two vital improvements in the art of sugar refining — 
improvements which created a complete revolution in the 
industry and in the style of sugar produced — ^took place 
during the period indicated in the above figures, and 
fully accounted for the boom in sugar refining on the 
Clyde. The first was the adoption of the centrifugal 
machine, by which the sugar in the boiled crystalline 
mass is separated from the syrup in a few minutes. The 
second was the boiling of yellow sugars at a low tem- 
perature, causing the sugar to be turned out in a 
uniformly moist state, and with a pale and delicate 
primrose tinge instead of a dull dark yellow colour. 
The firm who discovered and perfected this latter 
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process made a large fortune in less than seven years, 
and immediately built a big refinery on the banks of 
the Thames. Here was a striking instance of the often 
disregarded maxim, that if you want, in industry, to 
profit from a new invention you must do it at once. 

But the importance of the fact in this particular 
chapter is that it greatly conduced to the remarkable 
progress of the industry on the Clyde. The increase 
already stated was sufficiently striking, but the success 
continued for twenty years. The yearly average for 
the five years 1877-81 was 248,429 tons, and for 1882-86 
240,852 tons. Then came a terrible relapse. The 
quinquennial yearly averages which followed have 
been : 

1887-91 228,733 tons 

1892-96 170,373 „ 

1897-1900 124,874 „ 
Thus we see that the first spurt from 75,000 tons 
in 1860 to 136,000 tons in 1865 reached to 240,000 tons 
in 1882-86, and then fell away until the average for 
1897-1900 is only 125,000 tons, a figure actually lower 
than that of the first burst more than thirty-five years 
before. This is almost incredible. Consumption in 
the United Kingdom had gone up by leaps and bounds, 
the Greenock refiners had constantly improved their 
manufacture, their sugar was as popular as ever, and 
they could certainly work as cheaply as any refiners 
in the world. "■ 

Let us pass to the next centre of the sugar refining 
industry, Liverpool. Here are to be found, even now, 

1 For these and some of the other details in this chapter the 
writer is indebted to a very interesting book by his old friend, 
the late John M. Hutcheson, of Greenock, "Notes on the Sugar 
Industry of the United Kingdom," published by James M'Kelvie 
& Sons, Greenock, 1901. The work, very thoroughly done, was 
a labour of love and deserves to live. 

2 -(1463) 
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some of the oldest names in the trade. Two were 
well-known in the Clyde in the early part of last century. 
In 1860 there were nine refineries on the Mersey and 
two at Manchester. They were, like their brethren 
in London, men of considerable substance and' position 
in the city of Liverpool, and took a leading part in 
public affairs. Their raw material came largely from 
Brazil, Liverpool being the principal goal for ships 
from that country. They were, therefore, accustomed 
to work a rather low class of raw material, and conse- 
quently turned out a considerable proportion of yellow 
sugar. There was one exception to this at a later 
period ; another instance of success in seizing on a 
new invention rapidly, fearlessly and on a large scale. 
There again a large fortune was made in a very few 
years, and was immediately followed by the erection 
of a monster refinery on the banks of the Thames, 
which has flourished greatly ever since, a notable 
instance of the survival of the fittest. But that does 
not concern us at the moment. Golden syrup was a 
speciality at Liverpool, but has now been superseded by 
a superior article ; again, another instance of inventive 
genius coupled with bold unhesitating action. 

At present there are only four sugar refineries, 
properly so called, in Liverpool or its neighbourhood, 
but there are several refineries of sugar for brewing 
purposes. 

Bristol is the fourth sugar refining centre, and 
historically the most interesting. In the eighteenth 
century, Bristol was largely engaged in trade with 
the British West Indies. There were nearly a hundred 
firms in the sugar trade, and about twenty refineries 
in operation. Many of the inhabitants of the town 
were owners of West Indian estates, and importers of 
sugar. Even as late as 1811 sixteen refineries were 
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at work. But when, shortly afterwards, the vacuum 
pan superseded the older processes the industry became 
concentrated in fewer hands and, in 1848, the number 
had been reduced to five. In 1863 only two remained, 
afterwards increased to three. 

One of these, an old-established firm, was for 
many years a leading feature of the Bristol sugar re- 
fining industry, and carried on the work on a larger 
scale than any of its competitors in England or Scotland. 
It was the first to adopt the centrifugal machine on a 
large scale, and to turn out large-grained crystallized 
sugar. Of this trade it had for many years almost a 
monopoly, and a weU-deserved celebrity. The family 
of Finzel were quite the sugar kings of that day, and 
were as celebrated for their munificent charities as for 
their fine sugar, of which they turned out more than a 
thousand tons a week. But, alas, this most successful 
firm, and their large fortune, disappeared, squeezed 
out by foreign competition, and by newer schemes 
and discoveries. The West India sugar, which was 
the original basis of the Bristol industry, disappeared 
from the market, and Bristol refiners had to seek their 
raw material in other and less convenient quarters. 

There was a refinery at Manchester at the period 
with which we are dealing (1860) which deserves more 
than a passing notice, because at its head was a remark- 
able man — Alfred Fryer. He was, at that date, far 
in advance of his time in ingenuity and scientific know- 
ledge, sometimes flavoured with delicate touches of 
humour. At the time of the great controversy which 
preceded Mr. Gladstone's Budget of 1864, he was easily 
the leader and spokesman of the British refining 
fraternity, and many of his smart and witty sayings 
still survive in the memories of those who can go so far 
back. He also immortalized himself by the invention 
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of Fryer's concretor, descriptions of which can be 
found in most handbooks on sugar production, and 
which shall be described here in its proper place. But, 
like many ingenious men, he was not very brilhantly 
successful as a refiner, in spite of his little joke when 
talking with his brethren about their trade—" our 
business is not to make sugar but money." 

Our brief retrospect of fifty years comes to this. 
At the beginning of the period we made all our own 
refined sugar for home consumption. At the end of 
it we import nearly a million tons of foreign refined, 
but still manage to refine about 600,000 tons at home. 
Big refineries have taken the place of small ones. In 
London, where there were twenty, there are now two, 
both on the banks of the Thames. But there are also 
two large refineries and one or two small ones where 
sugar is refined for the use of brewers. 

As to refineries on the Thames, a few words may be 
not altogether out of place. The first monster building 
to appear there was built, as has been already stated, 
about the year 1864 by the Greenock firm who made 
a rapid fortune by quick and extensive adoption of a 
new process. The London house was carried on by 
James Duncan, one of the partners. He was the prince 
of sugar refiners in his time, and never ceased to keep 
himself informed of all that was going on in the great 
beetroot sugar industry of Europe. His enterprise 
was unbounded, and his success undisputed. The 
whole region round about the Victoria Docks benefited, 
not only from the great industry which he established 
in its midst, but also from his constant munificent, 
though silent, assistance to all good works in the district. 
Though he had a beautiful estate on the banks of the 
Clyde, he was never an idle man. Always at work, 
always thinking out some new scheme, he soon 
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distanced his competitors. But when the crisis of 1884 
arrived, with all its disasters, he had a hard struggle 
and, in 1886, his great works at Clyde wharf, Victoria 
Docks, were closed. At one time he is said to have 
turned out two thousand tons a week. He lived for 
many years in happy retirement. He was for years 
Chairman of the British Sugar Refiners' Committee 
during their long fight against unfair foreign competition. 

Then came another man, the late Sir Henry Tate, 
who made a rapid fortune by quick and bold adoption 
of a new process. While others talked he acted. He 
was lucky in one respect. He came to London in 1877 
to make loaf (cube) sugar, just at the moment when 
the French Government, goaded by our persistent 
exposure of the vast profits made by Paris refiners 
out of the sugar duty, at last abolished the questionable 
practices and set matters on a more even footing. 

In Scotland, where there were eighteen refineries, 
there are now five, with one for brewers' sugar. Lan- 
cashire, which had eleven refineries in 1860, now has 
three, together with several makers of brewers' sugar. 
Bristol is now a blank. 

These great changes are the result of many causes, 
some natural and inevitable, others artificial, injurious 
both to our industries and to our consumers, and not 
only much to be deprecated but also, curiously enough, 
easy to overcome. And yet they were permitted, 
for more than thirty years, to create such a disturbance 
of the natural course of production throughout the 
world, that it will take some years to restore matters 
to their normal state. The history of this part of our 
subject will come at a later stage, and we must now 
plunge into the more technical details of sugar 
production, 



CHAPTER II 

CANE AND BEET 

Imagine a great thicket of sugar cane in the full vigour 
of growth before it is ripe. Stems six to twelve — even 
to twenty — feet high, clothed from foot to head with 
great tropical leaves, and crowned at the top with a 
final wide-spreading bunch of the same. Imagine 
the field again when the canes are ripe. Except the 
bunch at the top the leaves are gone. The slender 
elegant cane, of various hues, curves up to the sky, 
shining in its waxen skin, variegated with rings at regular 
intervals where the lost leaves had sprung out, and 
where still nestles the bud or germ which under wild 
conditions would, when the cane falls exhausted, throw 
out roots and spring into a new cane. From the bunch 
of leaves at the top has now shot out a long slender 
arrow with silky grey tassels of feathery flower at the 
end of it. The cane is ripe, and full of good sugar juice 
nearly up to the top. It is cut down, the top joints 
removed, and the rest of the cane piled up on wagons 
to go with all speed to the factory. No time must be 
lost, for the sugar begins to deteriorate with great 
rapidity. 

In the good old days, when fortunes were made out 
of sugar without much trouble, there was plenty of 
loss before the cane got to the mill, and plenty more 
after it got there. But now all this is changed. There 
is little hope of making a decent living unless everything 
is done in the best way ; and this " best way " it has 
taken many long years and much science, skiU and 
perseverance to discover and carry out. The Indian 

13 
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native, the Chinaman in Formosa, or the inhabitants 
of the Philippine islands may still be squeezing out 
the juice with primitive rollers, boiling it in iron pots 
till it solidifies, and then selling it for what it will fetch, 
but this is not sufficient to supply the world with seven 
million tons of cane sugar every year. The growing 
of the cane and the making of the sugar have now be- 
come industries of the very highest scientific perfection. 
Accurate chemical knowledge of the constituents of the 
cane, of the constituents of the soil where it happens 
to be growing and, consequently, of the nature of the 
manures necessary to maintain in the soil the various 
foods required for the healthy growth of the plant, are 
the first requisites for the successful cane farmer. He 
must also know which particular kind of cane — for 
there are many — is most likely to flourish in his soil 
and climate. As to cultivation, tJtie ordinary rules for 
good ploughing, good drainage, and careful hoeing 
during the early growth, are just as imperative in the 
tropics as in the European fields of sugar beet or any 
other crop. 

The sugar cane is planted, not sown. A bit of cane, 
long enough to include two or three of the rings, is 
laid lengthways, or stuck in in a slanting direction, 
along a furrow running the length of the field, or in 
holes dug at regular intervals. When the trench is 
planted the pieces of cane are lightly covered with 
earth. In a few weeks they show growth above ground. 
The germ-bud at the ring has begun to shoot out into 
young cane, and the ring at the same time has thrown 
out rootlets into the soil. The parallel trenches must 
leave room between them to enable the labourers, 
when the wide-spreading canes, double the height of 
a man, are getting ripe, to reach between the rows 
and remove the dying leaves which cumber the ripening 
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cane. The falling leaves take with them much valuable 
food to return to the soil, and the naked cane has better 
opportunity for good ripening. 

This ripening of the cane is a very ticklish matter. 
If the cane is cut before it is quite ripe some of the 
sugar which it contains is not in a crystallizable state. 
On the other hand, if the cane gets too ripe some of its 
crystallizable sugar goes back into the uncrystaUizable 
state. This must often be a sad trouble to the manager 
of an estate and factory. Again, if the central factory 
is supplied with canes from a multitude of small 
farmers they may be all wanting to send their canes in 
at one time. To the factory this is an impossible 
situation. The manager must, consequently, be con- 
tent to have canes which are not always at the exact 
point of ripeness which might be desired. 

The growth of the cane, lasting about twelve months, 
is an interesting study. When it is at maturity the 
rind is of 'a very strong consistency, and is protected 
on the outside by a waxen covering. The inside of 
the cane consists of the cells containing the sugar juice, 
and of long bundles of fibres which convey from the 
ground the water and food necessary for helping to carry 
on the process of development. These fibres call at 
each ring of the cane in order to deliver the particular 
food required for the growth of the leaf, and the sus- 
tenance of the germ-bud. To the top of the cane they 
bring those things which are necessary for the growth 
of the cane, the arrow and the flower. The leaves 
in their turn do a most important work. While the 
internal fibres are bringing food and water from the 
ground, the leaves, helped by the sunshine, are collecting 
carbonic acid from the air, and it is the carbon thus 
consumed by the plant which, combining with the water 
from below, forms the substance which we call sugar. 
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It is the same with the sugar-beet, that little modest 
plant of northern climes, with its small bunch of leaves 
close to the ground, spreading out like a toy parasol 
to keep the ground moist underneath, and to suck in 
the rays of sunshine from above. It is a little bulging 
root, tapering to a slender tap-root which thrusts its 
way far down to find water and food, while the leaves 
and the sunshine make the sugar. It is curious to 
think that this humble root, weighing only two pounds, 
should now be giving to the world as much sugar every 
year as the lordly sugar cane, and that the beetroot 
factory should actually extract a greater percentage 
of sugar from the little root than the cane factory wins 
from the rich cane. But it must not be forgotten that, 
under favourable circumstances, the cane can produce 
twice as much sugar to the acre as the beetroot. Which 
will win the race ? 

Up to now the beetroot has had the great artificial 
stimulus and assistance of paternal Governments. 
In some places the cane is now beginning to receive 
something of the same kind. The United States gives 
preferential treatment to Cuban sugar, and Cuba 
consequently goes ahead by leaps and bounds. But 
the United States does more than this. It admits 
its own sugar, from the cane fields of Louisiana and 
the beet fields of the Northern States, free of duty. 
Those industries therefore flourish. It also admits, 
free of duty, the cane sugar from Porto Rico, the 
Sandwich islands and, recently, the Philippines. The 
two former have consequently doubled and trebled their 
production. It remains to be seen what the slow 
moving inhabitants of the Philippines will do. Japan 
has also come into the field as a paternal Government. 
Their newly-acquired island of Formosa has always 
produced sugar in the Chinese way. Bad canes badly 
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cultivated and crushed in stone mills driven by buffaloes, 
have produced a rough, dirty, nearly black sugar, and 
the Chinaman has been satisfied. He gets less than 
half the juice from the cane, and half the sugar from the 
juice. But Japan means to substitute for this state 
of things a first-class sugar industry, and has set about 
it, as usual with the Japanese, in a business-like way. 
They began by learning their lesson and finding out 
how sugar is grown and how it is made in the very 
best factories, whether tropical or European. They 
then told the people in Formosa how they should grow 
their canes, what canes they should plant, and what 
manure they should use. They told them, further, 
that central factories would be established which would 
buy the improved canes from the farmers at a much 
better price than what they got out of their whole 
process of growing and sugar-making. It took some 
time to move the naturally conservative ideas of the 
native producer, but they are succeeding. Factories 
are being erected and the growers are beginning to fall 
in with the new ideas. If success comes it means that 
in a few years Japan will make sugar enough to supply 
the Japanese consumer with all the sugar he wants ; 
and as the sugar will go into Japan free of duty, and 
therefore fetch a high price, there will be a great stimulus 
to Formosan production, and the final result may very 
likely be that Japan will become an exporter of refined 
sugar, and may supplant the produce of our Hong Kong 
refineries in their Chinese markets. Here will be 
another result of paternal government. 

The methods of growing cane sugar vary in different 
countries. In our West Indian colonies the first planting 
may give an average yield of thirty tons of canes to the 
acre. This is called the plant-cane crop. The " stool " 
left when the canes are cut down will, if permitted, 









^■"nliflP '""1 





BEETROOTS 



20 SUGAR 

throw out another but inferior crop of canes. This 
is called the " ratoon " crop, and may amount to 
about twenty tons of canes to the acre. In the West 
Indies, and in other parts, several ratoon crops are 
sometimes grown ; but in countries like Java, where 
labour is plentiful and cheap, the crop is freshly planted 
every year. In Java, sugar is, in fact, a rotation crop, 
other crops being grown in alternate years. This is 
a governmental regulation which must be observed. 
This system, coupled with great perfection in cultivation 
and manufacture, has had the result of realizing, as 
the average crop for the whole of Java, the almost 
incredible quantity of more than four tons of sugar 
to the acre. This means that many of the best estates 
and factories turn out at least five tons to the acre, 
a truly marvellous performance when we recollect 
what was considered a good yield in the West Indies 
forty years ago. Two hogsheads of muscovado sugar 
to the acre was considered in those days a thing to boast 
about. As a hogshead weighed from sixteen to eighteen 
hundredweight this was only a yield of a ton and a 
half to the acre, about the average yield of the European 
beetroot. 

There is another important variation in the agri- 
cultural system of different cane sugar countries. The 
sugar cane must have water, if it is to grow properly 
and give its customary yield. Very often it gets too 
much water and, therefore, good drainage is essential. 
In British Guiana, where the cane fields lie below the 
level of the canals, the superfluity of water has some- 
times to be pumped off the land. But, on the other 
hand, there is often a terrible speU of dry, hot weather, 
and then water has to be pumped on to the land. Many 
countries have to grow their canes almost entirely by 
irrigation. Peru is the most remarkable case, for in 
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that country there is practically no rain. Fortunately 
there are splendid means for easy and effectual irrigation. 
Where this is the case some of the heaviest crops in the 
world are produced under a system of thoroughly 
scientific irrigation. In the Sandwich Islands, for 
instance, it is known, and has been recorded, that crops 
of more than fifty tons of cane to the acre have been 
produced. Here we have the wonderful crops of Java 
easily eclipsed. 

There is one more detail about the sugar cane which 
must be noted. The wild cane produces seed, but the 
cultivated variety has become so accustomed to growing 
from cuttings that it has, as a rule, forgotten how to 
produce seed. It has been discovered recently that 
seed can be found, and that it will produce canes. 
These seedling canes come up in very various qualities, 
some perhaps better than the existing kinds. Men 
of science have set to work to select from these seedlings 
and endeavour to produce a cane that will possess a 
maximum of good quahties, each selection to be the 
one most suitable to a particular soil and climate and, 
especially, to be the most powerful in resisting disease. 
The growers of cane sugar have thus at last found an 
opportunity of following the example of the beetroot 
industry. 

In the European beetroot countries the process of 
selection has been going on for generations. The 
roots used to yield five to six per cent, of sugar ; now 
they yield thirteen to fifteen per cent. In 1908, a very 
exceptional season, the average yield for the whole of 
Germany was nearly seventeen per cent., and for 
Bohemia even more. This is a truly wonderful advance, 
entirely thanks to the producers of beetroot seed. By 
constantly selecting the richest roots for planting in 
their seed nurseries they have gradually advanced year 
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by year to this pitch of perfection. The beetroot flowers 
and seeds in its second year, so there is every opportunity 
for this process of selection. The year 1908, with its 
abnormally rich roots, offered a grand opportunity 
for further progress, but unfortunately 1909, when 
those selected roots should have produced their seed, 
had a cool moist spring and summer, and the seed 
crop has been a poor one. So much so that there are 
fears of an actual scarcity of seed for sowing the coming 
crop. With the good prices now prevailing they would 
naturally sow a large acreage throughout Europe, 
but the present short seed crop may forcibly prevent 
what would be the natural and spontaneous remedy 
for a dearth of sugar. 

The beetroot plant is sown as early as possible, but 
not so soon as to run the risk of late frosts. The ground 
is prepared in the most thorough and scientific, way 
because the crop, to be successful, must have clean 
land, well broken up, and in good heart as to the right 
kind of richness. To keep it clean during the growth 
of the young plant you may see, on a first-class farm 
in Germany or Austria, a band of labourers hoeing 
between the faiht green lines of the baby plant long 
before weeds are visible. This is the real way to stop 
weeds. The germs are turned up and left to die in the 
hot sun of May and June. If the crop has a nice moist 
spring, plenty of sunshine in the summer, and a good 
long autumn, it will be a good one. A dry spring, 
wet summer, and short, cold autumn, will give a short 
crop. But, worst of all is drought all through spring 
and summer, such as they had in 1904. That means a 
deficiency of more than a million tons of sugar in the 
European beetroot crop, j^^ We want great increases 
in the cane crops of the world to defend us against, 
such disasters in the future. 
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The roots begin to be ready for the harvest in late 
September and early October, and they are all gathered 
in by the middle of November. Those that do not 
go direct to the factory, have to be pitted tiU the factory 
is ready for them. The pit is constructed in a scientific 
way, with proper ventilation, and a good covering. 
But the factories are so big now that they make short 
work of it, and have generally finished wth their roots 
by the end of the year. The delivery of the roots to 
the factory was at one time a sad source of disputes 
and friction, but habit has pretty weU overcome this 
difficulty. The farmers and the factory now understand 
each other better. The farmer is bound by contract 
to use the best seed, and the right kinds of manure, 
and to deliver the roots clean and well trimmed. If 
Germany in a good year can make an average yield of 
nearly seventeen per cent, of sugar, it is certain that 
nothing but first-class roots have been delivered. The 
weight of roots to the acre varies in different countries. 
Germany averages between ten and fourteen tons, 
Austria much less. Russia cannot get beyond six to 
seven tons. 

The cane crop fortunately takes place at very various 
times in different quarters of the tropical regions, and 
thus does not flood the markets of the world with all 
its sugar at once. But Cuba, stimulated by the United 
States' preference, now makes 1,600,000 tons of sugar, 
and as it naturally sends its sugar to the market where 
it enjoys the preference — about Is. 6d. per cwt. — ^the 
American markets are flooded with Cuban sugar during 
the crop season. This leads to the curious and abnormal 
fact that in the early months of the year the price of 
sugar in America is often Is. 6d. per cwt., and even 
more, below what is called the world's price. 

It may be interesting to note the dates at which the 
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various crops of cane sugar begin. All the West India 
islands begin in January, except Cuba, which is some- 
times a month earlier. In the United States the cane 
sugar districts of Louisiana and Texas begin in Septem- 
ber. Mexico, like Cuba, begins in December. In 
South America, British Guiana has two crops, May and 
October, while the Argentine gets to work in June. 
In the East, Java, a most important crop, begins in 
May ; Formosa and the Philippines in December, and 
British India about the same time. Egypt works in 
January, and Mauritius in August. August is also 
the crop time in Natal. In Australia and the Fiji 
Islands June is the month. 



CHAPTER III 

CANE JUICE 

We now begin the main part of our subject, the 
extraction of the sugar from the cane or the beetroot. 
With the cane the first thing is, with all speed, to get 
the juice out of it and to get as much of it as possible. 
In primitive days — or even now in primitive countries — 
they crushed the cane between two vertical rollers of 
wood or stone, driven by bullocks or by hand. By 
this method they did not get half the juice, but the 
remains of the cane made good fuel for boiling the juice, 
or fodder for fattening the bullocks. In course of time 
iron rollers were substituted for wood and stone, and 
were set horizontally. The driving power for this 
more powerful mill was wind or water, as in the case 
of the old flour mill. The island of Barbadoes is not, 
like its neighbours, mountainous, and is, therefore, 
well suited to the use of windmills, especially as it 
has a fairly breezy climate. These windmills may still 
be seen driving the sugar mills in that fertile, industrious, 
successful and well-populated little colony. 

But a great revolution has taken place in most tropical 
sugar-producing regions. Extended cultivation soon 
required new implements capable of dealing with large 
quantities of cane in an expeditious and economical 
way. The three-roller mill, driven by steam power, 
soon became the rule. This machine consists of two 
rollers placed side by side but with a space between, 
and another above them nearly touching them. The 
engine drives gearing which reduces and regulates the 
speed of the three rollers to the required pace. The 
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lower rollers revolve in the same, the upper one in the 
opposite direction. A travelling band or " carrier " 
conveys the canes to the mouth of the miU, care being 
taken that they are so evenly distributed as to form a 
constant and uniform feed. The canes enter between 
the front roller and the upper one, only just space enough 
being left between the two rollers to permit them to 
catch hold of the canes, and draw them through. Be- 
tween the two lower rollers, just below the centre of 
the circumference of the upper roller, is a metal plate 
which causes the crushed cane to turn towards the 
space between the back roller and the upper one, where 
it is again drawn in and crushed a second time. These 
rollers are placed much closer together, because the 
already partially crushed cane can now be forced through 
a narrower entrance. This double crushing may, if 
weU done in a sufficiently powerful mill, extract sixty 
per cent, of the juice in the cane. This had to be 
improved upon if cane was to compete with beetroot. 
The arrangement now is a combination of three of 
these three-roller mills set tandem fashion, with carriers 
to convey the crushed cane from the first to the second 
and from the second to the third. It might be imagined 
that when the crushed cane, called megass — or, in 
French, bagasse — ^issues from the third mill it has lost 
all its juice. Unfortunately, this is not so, and therefore 
other expedients have been adopted to still further 
reduce the quantity of sugar left in the megass. The 
rollers in the second and third mill are placed closer 
together in order more completely to squeeze the now 
attenuated strips of crushed cane. Those mills are 
also driven at a slightly slower speed. But important 
additions have of late years been made. It was found 
that the first of the two crushihgs in the front mill did 
not do much more than break the outside rind of the 
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cane, and that a larger quantity of cane could be worked 
with the same power if the cane could be cut or torn 
up to a certain extent before entering the first rollers. 
Cane cutters or " shredders " were, therefore, intro- 
duced in front of the triple arrangement of mills. An- 
other and perhaps better contrivance was afterwards 
adopted, a pair of rollers with V-shaped corrugations, 
which slightly break the canes, and thus enable them 
to be more thoroughly and quickly crushed in the 
first miU. 

But still there was too much sugar left in the final 
megass. The next scheme, therefore, was to pour 
water on the carriers between the first and second, 
and the second and third mills. This water, if properly 
sucked up by the megass, dilutes the juice and, therefore, 
the juice in the final megass, being thus diluted, contains 
less sugar. Dilution of the juice is, of course, objection- 
able, because it involves the consumption of more fuel 
in the subsequent evaporation. Very careful calcula- 
tions are, therefore, necessary, based on the value of 
sugar and the cost of fuel, in order to arrive at the point 
where saving of sugar costs more than the value of the 
sugar saved. To reduce the dilution as much as possible 
it is now customary to use the diluted juice from the 
last mill to wash — " macerate " it is called — the megass 
on its way from the first to the second mill. A careful 
note of the density — specific gravity, tested by the 
hydrometer — is taken at the last miU in order to main- 
tain uniformity of maceration, and to make sure that 
the dilution does not exceed the calculated maximum 
to be permitted. 

The exhausted megass goes straight to the boiler- 
house for fuel. The great improvement in special 
boiler furnaces for the consumption of megass now 
generally enables cane sugar factories to raise all the 
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large quantities of steam, required for evaporation and 
driving without the use of any other fuel — a great 
advantage for cane over beet. 

The juice is caught in a trough below the mills and 
flows to a vessel where it is roughly strained from the 
quantity of finely divided cane fibre which falls down 
with it, and is then pumped up to the clarifiers. 

Cane juice is a substance of somewhat complex 
character. The juice from the first miU is comparatively 
pure, limpid and of a light colour. But the continued 
crushing in the second and third mills brings more 
impurities into it. The colouring matter from the 
rind of the cane gets into it ; so do the organic salts, 
gums and albumen, all of which make it more and 
more viscous and quite impossible to filter or evaporate 
without previous very careful and complete clarification, 
a matter for consideration in a following chapter. 

A good ripe sugar cane contains, on the average, about 
seventy-five per cent, of water, twelve to fifteen per cent, 
of crystallizable sugar, one to one and a half per cent, of 
uncrystallizable sugar, ten per cent, of fibre, less than 
one per cent, of incombustible matter — called " ash," 
— and less than one per cent, of organic acids, gums and 
albumen. The ash consists of very varying proportions, 
according to the nature of the soil and of the manures, 
of silica, potash, lime, magnesia and soda, mentioned in 
the order of their importance, silica and potash being 
the main ingredients. The silica exists mostly in the 
form of silicates of an alkaline base. The alkaline 
bases, mostly potash, are also in combination with 
organic acids, which disappear on incineration, or with 
phosphoric and sulphuric acid, and chlorine, all -of 
which constitute part of the ash. 

It is now necessary, before going further, to explain 
the nature of the three kinds of sugar contained in 
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the sugar cane, one crystallizable and two called 
" uncrystaHizable." These are only rough and ready 
expressions for which more accurate words have now been 
substituted. But an explanation of the difference 
between the three kinds of sugar, and of their proper 
names, requires a brief preliminary description of the 
way in which the quantity of these sugars in cane juice, 
or any other sugar solution, is determined. 

The polariscope is an interesting instrument, and its 
use in every sugar factory or refinery, and also in every 
commercial transaction in raw sugar, is now universal 
and essential. Its construction is based on two facts. 
The first is that when light passes through certain 
crystals, calc spar for instance, if the crystal be properly 
adjusted the light is divided into two rays one of which, 
has become " polarized." This means that the light 
ceases to be diffused equally in aU directions, but only 
shines in one plane. The second fact is that if this 
ray of polarized light be passed through a solution of 
crystallizable sugar its plane will be deflected to the 
right. 

The business of the polariscope is to measure the 
extent of this deflection, and thus detect the quantity 
of sugar contained in the solution, a very ingenious and 
complicated process. The general facts can, perhaps, 
be given without too many technicalities. If light 
were made to pass through a properly adjusted crystal 
and thus converted into a polarized ray, and if this 
ray were then intercepted by another similar crystal, 
similarly adjusted, the polarized ray would pass freely 
through the second crystal. But if, between the two 
crystals, were inserted a tube containing a solution 
of sugar the light would no longer pass through the 
second crystal because the plane of the ray would have 
been deflected by the sugar. The second crystal 
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would have to be turned until it arrived at the angle 
to which the ray had been deflected. When the light 
had fully reappeared, the angle through which the 
crystal had been turned would indicate the amount 
of deflection. An instrument could be imagined in 
which the scale should be so adjusted, and the parts so 
constructed that the zero should be the point where, 
with pure water in the tube, the two crystals coincide 
and the light passes through ; and the one hundred 
point should be that to which, with a fixed weight of 
pure sugar dissolved in a fixed volume of water in the 
tube, the crystal would exactly arrive in order to trans- 
mit the full light of the deflected ray. In practice, 
it is necessary to adopt a more complicated arrangement 
in order to secure accuracy. Between the tube and the 
second crystal is inserted a " compensator " con- 
structed of two wedge-shaped crystals, which can be 
shifted across each other by means of a screw until 
they exactly compensate or neutralize the deflection 
caused by the sugar, and allow the ray once more to 
pass through the second crystal. The screw at the same 
time moves a vernier scale on which the operator can 
read off the percentage of sugar contained in the tube. 
But this does not give absolute accuracy because the 
exact point of maximum Ught or maximum darkness 
is difficult to detect. Behind the polarizing crystal, 
between it and the tube, is therefore inserted a plate 
of quartz, made of two plates joined together side by 
side, with their axes opposed, the one from right to 
left and the other from left to right, the join being a 
perpendicular line in the centre. The eye of the operator 
now sees, when the ray is not deflected, a field of uniform 
colour. But when the ray is deflected by the sugar 
he sees the field divided by a sharp perpendicular 
line into two different colours. As he moves the 
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compensator the colours become more uniform, and when 
an absolute uniformity of colour has been restored he 
reads off on the scale the percentage of sugar. This 
method gives great accuracy, but the instrument has 
now been superseded — ^perhaps in the interest of those 
who are colour blind — ^by one in which shadow is sub- 
stituted for colour, which is said to be still more 
accurate. 

Thus is the quantity of crystaUizable sugar accurately 
determined in the laboratory. The other varieties of 
sugar, called uncrystallizable.have an avidity for oxygen ; 
their quantity is therefore determined by measuring 
the quantity of a standardized solution of oxide of 
copper (cupric oxide) which is " reduced " by the 
sugar solution to the insoluble form of cuprous oxide, 
which contains less oxygen. The uncrystaUizable 
sugars are therefore called " reducing sugars." They 
generally exist in the form of equal quantities of dextrose 
and levulose, which mixture is created by the action 
of acid and heat on the crystaUizable sugar, which is 
now called sucrose. This mixture is called " invert 
sugar " because it deflects the polarized ray to the left 
instead of to the right. 

But dextrose and levulose also exist separate in 
varying small quantities in the sugar cane. Dextrose 
is so caUed because it deflects the ray to the right, but 
not so much as sucrose. Levulose is so called because it 
largely deflects the ray to the left. Dextrose is produced 
in large quantities for industrial purposes by the action 
of acid on the starch contained in grain, and is called 
glucose. Maize is generally used for the purpose, and 
the United States is the largest producer. In that form 
it is a dull greyish white viscous substance with a 
sickly-sweetish taste. It is also produced in a solid 
form. Levulose is also called fructose or fruit sugar. 
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It does not appear in sound ripe canes, but. can be found 
in unripe or overipe ones. Dextrose exists in both 
ripe and unripe cane, and is also found in many other 
plants. But the existence of dextrose and levulose as 
separate substances is a mere nothing compared with 
the quantity of them produced by the decomposition 
of sucrose into " invert sugar." This is the " golden 
syrup " and also the " brewers' sugar " of commerce. 
If very pure it has the appearance and flavour of honey. 
Honey itself is invert sugar. 

All these sugars are called " carbo - hydrates " 
because they consist of carbon combined with hydrogen 
and oxygen in the proportions in which those two 
elements exist in water. They are formed by the 
tissues of the leaves of the sugar cane, under the influence 
of the light of the sun, combining the water of the 
plant with the carbonic acid of the atmosphere. The 
stronger the light the more rapid the process. Sucrose 
is created and conveyed to the stalk. If the process 
is too rapid during the daytime starch is stored up, 
and this in the night season is converted into dextrose. 
Part of the sucrose may also be inverted and thus a 
little levulose added to the dextrose. The respiration 
of the plant requires these " reducing sugars," 
converting them back to water and carbonic acid. 
Some of the sugars are conveyed to the green top of the 
growing plant, and further inversion takes place to 
assist the vigorous growth by vigorous respiration. 
The reducing sugar also assists in the formation of the 
fibre of the cane, and some of it combines with nitro- 
genous substances to form albuminous matter. As 
the plant ripens and the leaves begin to fall the vigorous 
' respiration slackens, less reducing sugar is required, 
and the sucrose is stored up in the cells of the pith of 
the cane. A growing cane, therefore, contains much 
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reducing sugar — or invert sugar — ^used for growing 
purposes, while a ripe cane contains sucrose with a very 
small admixture of invert sugars. When the lower 
leaves die the sucrose is increased only from the action 
of the leaves which remain at the top, and the time 
comes when there is no further increase. That is the 
point of ripeness. After that the heat of the sun has 
no further creative effect, but would, if the cane were 
not cut, begin, with the help of the acids in the cane, 
to convert sucrose into invert sugar. 

The contents of the cane juice as it flows from the 
mill can be stated roughly, but of course it varies 
greatly according to the quality of the cane, and that 
is very various in different countries and soils. The 
variation also arises from the state of ripeness of the 
cane. Here are figures of the analysis of cane; juice 
which has rather more uncrystallizable sugar than it 
ought to have if it were perfectly ripe, but they suf&ce 
to indicate the proportions of the various constituents 
of the juice. They also illustrate the impurity of the 
juice from the second mill as compared with that from 
the first. They are taken from Prinsen Geerligs' 
smaller work on cane sugar, published at the office of 
The Sugar Cane, Altrincham, 1902. 

Sucrose, 16-49 per cent.; glucose, 1-98; ash, 0'28; 
gums, 0-125; albumen, 0-025; free acid, 0-048. The 
density by the Brix hydrometer was 19-2. This hydro- 
meter professes to indicate the total quantity of dry 
substance in solution. The quantity of sucrose, per cent, 
of total dry substance, is, therefore, 85-9. This is 
called " the quotient of purity." This is the analysis 
of the juice as it flowed from the first mill. That of 
the juice, without maceration, as it flowed from the 
second miU gave the following changes. About the 
same sucrose. Rather less glucose. Ash increased to 
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0'41. Gums increased to 0-346, just three times as 
much. Albumen increased to 0'092, nearly four times 
as much. Free acid increased to 0'072. Quotient of 
purity reduced to 84'4. The reason why the glucose 
was less is because the top part of the cane, which 
contains the largest amount of glucose, and which is 
the softest part, had been more thoroughly squeezed 
by the first mill than the harder parts of the cane. The 
third mill gave a purity quotient of 84. The colour 
of the juice from the first miU was light, from the second 
dark, from the third very dark. The word glucose 
is here applied to all reducing sugars or invert sugars. 

The extraction of juice by the Diffusion process 
will be described in the next chapter, when dealing 
with the subject of beet juice. It is one of the most 
interesting subjects connected with sugar production. 




CHAPTER IV 

BEET JUICE 

Fortunately for the producer of beetroot sugar his 
raw material, the root, will keep fairly well, so he is 
able to make sure of a constant and sufficient supply 
from the day he begins work until his last load of roots 
comes in. This is of immense advantage in the working 
of such a delicate article as sugar juice. Interruption 
of work is a most ruinous proceeding, but it must 
sometimes happen in the case of the sugar cane. 

The roots have to be delivered to the factory as free 
as possible from soil or stones, and thoroughly trimmed 
as to the crown and the rootlets. They go straight 
to the washing machine where they are completely 
cleansed. Their next visit is to the weighing machine, 
because in some countries the duty was levied on the 
weight of the roots. In any case, the manufacturer 
must know the exact weight of the roots he works, and 
the knowledge is also necessary for fiscal statistical 
purposes. 

Then comes the extraction of the juice. Forty 
years ago this was done by tearing the roots into pulp 
in a powerful machine, and then squeezing the juice 
out of the pulp by hydraulic pressure. It was an 
interesting process to watch. The number of hands it 
employed was remarkable. There was a constant 
rushing about of people in a hurry ; first to fold up 
the pulp in cloths and place it on the trays to go to the 
press ; then the carrying of these trays and adjusting 
them, one above another, on the press. And while 
this was going on an opposite gang was as busy removing 
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the pressed pulp from another press, disposing of the 
pressed cake of valuable cattle food, and running for 
more pulp to recharge the second press. And so on 
for cdl the row of presses. 

The trouble and expense of this method of work 
soon led to the invention of various kinds of continuous 
presses, which did the work without all this expenditure 
of labour and loss of time. Some of these presses did 
their duty fairly well, and were regarded at the time 
as the height of perfection. 

But a great revolution was approaching. In the 
year 1860, Julius Robert, sugar manufacturer at 
Sdelowitz in Austria, successfully put into practical 
form an entirely new method of extracting the juice 
from the beetroot, called the Diffusion process. His 
success was complete. All the sugar factories in Ger- 
many and Austria gradually adopted it, and in little 
more than ten years its use had become universal in 
those two countries. In some parts of a beetroot 
factory of to-day, instead of pandemonium you would 
find almost silence. You begin to wonder where the 
workmen are, and where is the sugar juice. You see 
a vast room, full of tall cylindrical vessels armed at the 
top with a complicated regiment of valves, and appar- 
ently doing nothing. You hear, indeed, one machine 
making a slight noise on an upper floor, but you see 
no one until, perhaps, a solitary man begins to manipu- 
late one or two of the valves. That is the only sign 
of life which you can, at the first glance, detect in that 
very important wing of the establishment. 

This process of Diffusion is so interesting, and has 
had such an important bearing on the success of the 
industry, that it must be described in some detail. 
It was found, some sixty years ago, that when two 
liquids of different densities are separated by a 
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membranous partition a process of diffusion takes place, 
the denser passing into the lighter, and the lighter 
into the denser liquid. This occurs in spite of the fact 
that the membrane is not a filtering medium. It 
was also found that if the denser liquid contained in 
solution a mixture of crystallizable and uncrystallizable 
substances, the former would diffuse freely into the 
lighter liquid, while the uncrystallizable would hardly 
diffuse at" all. This phenomenon was called osmosis, 
or osmose. The diffusion of the crystallizable sub- 
stances into the lighter liquid was called exosmose, 
and that of the lighter into the heavier liquid, endos- 
mose. The easily diffusing substances were called 
crystalloids, and the others, such as gum, albumen, 
gelatine or glue {coUe) were called colloids. If, therefore, 
there should be on one side of the membrane a quantity 
of the juice of the beetroot or the cane, containing 
crystallizable sugar mingled with many gummy and 
gelatinous substances, and on the other side water, 
the solution of sugar would diffuse into the water, and 
the water into the sugar juice until the liquids on each 
side of the membrane became of the same density. 
If the water containing the sugar were then drawn 
off and fresh water substituted the diffusion would 
recommence, and this process might be continued until 
the whole of the sugar had passed away in the form of 
a nearly pure solution, while the impurities would remain 
alone in the solution which was originally sugar 
juice. The membrane may be animal or vegetable — 
parchment paper, for instance, answers the purpose. 

But in nature the walls of the cells of plants form 
a diffusing medium. The sugar in the beetroot or the 
cane exists shut up inside the cells. It was found that 
it could be extracted in the way described above, by 
diffusion. 
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The apparatus for doing so is constructed and worked 
in the following way. A number ofi large vertical 
cylindrical vessels are ranged either in rows or in a 
circle. They are furnished with a well secured man- 
hole at the top and bottom, and with pipes which 
convey hot water to each vessel, and others which convey 
the hquid from each vessel to its next door neighbour, 
passing on their way through a heater which keeps the 
liquid up to a certain temperature. The pipes are 
arranged so that the liquid can be passed from one 
vessel to another either at the top or the bottom, or 
can be drawn off when the process of diffusion is com- 
pleted. On the floor which commands the top of this 
battery of vessels are the valves by which the man in 
charge is able to conduct the operations. On an upper 
floor is the machine which cuts the roots into slices, 
all of the same size and shape, so that they can lie in 
the vessels without getting jammed together, but 
leaving room for the water to flow freely round them. 
If the battery is arranged in a circle the slices from above 
can be directed by a revolving shoot into any one of 
the vessels. On the upper floor is also the hot-water 
tank, situated sufficiently high to give the necessary 
pressure for the circulation of the liquid through the 
vessels of the diffusion battery. , 

Let us suppose that all the vessels' (8, 12, 14 or 16, 
as the case may be) are filled with slices, and the openings 
at the top through which the slices have been shot 
securely closed. Hot water from above is then turned 
on to the first vessel until it is full. Diffusion of the 
sugar takes place, and the density inside and outside 
the ceUs begins to approach to uniformity. Before the 
diffusion seriously slackens its pace the water — ^now 
a weak solution of sugar — ^is passed on to the second 
vessel, after traversing the intermediate heater, and 
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meets with fresh slices. Here the density- of the juice 
in the cells exceeds that of the weak sugar solution, 
and diffusion goes on briskly. The process is con- 
tinued through about half a dozen vessels. The solu- 
tion of sugar when it has travelled so far is so nearly 
of the same density as the juice in the cells, that diffusion 
practically ceases. The sugar solution — called diffusion 
juice — is, therefore, drawn off, and goes to a measuring 
tank, and thence to the clarifiers to commence the 
defecation process. We now have six vessels of the 
diffusion battery of which it may be said roughly that 
in the first the slices have lost nearly half their sugar, 
in the second they may have lost about a quarter, 
and so on up to the sixth where very little sugar has 
been diffused out. 

When the weak sugar solution left the first vessel 
fresh water was turned on, and followed in the round. 
A fi-esh exhaustion of the slices results, the process will 
finish at the seventh vessel, and again the contents 
of a vesselful of diffusion juice will be measured and 
go to the defecation. We can imagine the process 
continued until the whole battery of vessels is at work. 
The liquid is circulating under pressure the whole time, 
but when the moment comes that the slices in No. 1 
are exhausted all its connections are turned off, the 
pressure is transferred to No. 2, the man-hole below 
in No. 1 is opened and the exhausted slices are shot out 
by means of compressed air. If the battery is circular 
there is a pit in the centre towards which the opening 
at the bottom of each vessel is directed, and which 
receives the wet exhausted slices. That the slices 
may be loosened, in order to be more easily ejected, 
the last charge of water to that vessel is directed from 
the bottom upwards. The vessel is at once refilled 
with fresh sHces, and becomes the last instead of the 
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first of the series. This is, roughly, the method of 
working the diffusion battery ; but the rate at which it 
works, how often each vessel is filled and emptied, 
and how quickly the diffusion juice is passed from one 
to another, are matters which require most accurate 
regulation and supervision. 

The diffusion juice is, of course, much purer than 
the cane juice which, as we have seen, is sadly spoiled 
by the violent crushing to which the cane is subjected 
in powerful modern cane mills. The diffusion juice 
contains the sugar and some portion«of the salts of the 
beetroot. It may also contain small traces of the 
gummy and albuminous impurities, but the bulk of 
them remain in the cells of the exhausted slices. Of 
course, in the process of cutting the slices a certain 
number of cells are broken, and from these broken cells 
the impurities must find their way into the diffusion 
juice. 

The superiority of this process over the crushing 
of the cane, as described in the last chapter, is so striking, 
that it may well be asked why cane mills have not been 
superseded by diffusion. Many cane sugar manufac- 
turers have asked themselves the same question, and 
some have answered it by putting up a diffusion plant. 
But it cannot be said that the experiment has been 
altogether satisfactory. The cutting of the cane into 
slices is not a very easy operation, but that objection 
might perhaps be waived if other things went well. 
Diffusion involves dilution of the juice to the extent 
of at least twenty per cent. Maceration between the 
mills of a triple cane mill ought never to create a dilution 
of more than ten to fifteen per cent. This extra dilution 
in the diffusion process is a serious thing with a cane- 
sugar factory which relies on its megass for the whole 
of its steam-raising fuel. Moreover, the megass left 
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from the diffusion battery of a cane sugar factory is 
very inferior to ordinary megass as fuel, and requires 
pressing and drying before it can be used. This is a 
rather fatal objection. Again, a beetroot factory need 
never, or hardly ever, stop for want of roots ; but a 
cane factory may often have to suspend work for want 
of canes. With miUs this . is easily done, but with 
diffusion it involves considerable loss. Suddenly to 
stop a diffusion battery for want of raw material means 
that all the juice in the battery, most of it very thin, 
must be worked up as it is or a considerable loss of sugar 
incurred. A diffusion battery requires great regrdarity 
in the quality of the raw material. But a cane mill 
is obliged sometimes to work up a large extra quantity 
of damaged cane in a hurry. With mills this can be 
done, but it would be impossible with diffusion. 

Diffusion can, under favourable circumstances, ex- 
tract ninety-five per cent, of the sugar in the cane. 
Mills are now so much improved that, with all recent 
appliances, they can get more than ninety per cent, 
of the sugar in the cane. The reason for adopting 
diffusion is, therefore, not so strong as it was some 
years ago, and is more than counterbalanced by the 
disadvantages. 

There are several cane sugar factories in various 
countries that have tried the diffusion process. The 
most remarkable instance is the late Mr. Minchin's 
factory at Aska in Madras. The writer of these lines 
made an extended tour of the European beetroot 
districts with Mr. Minchin as far back as 1871, and on 
that occasion they paid a visit of several days to Mr. 
Robert, the inventor of the diffusion process, at his 
home at Seelowitz in Austria. Mr. Minchin knew him 
well, and had already been working the diffusion process 
at Aska for some years. As the process was only 
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invented in 1860 Minchin must undoubtedly have been 
the earliest pioneer of that invention in the cane sugar 
industry. He stuck to it bravely for more than thirty 
years, and possibly it may be still working. 

The exhausted beet slices from the diffusion battery 
are, of course, saturated with water which has to be 
pressed out. They are then either at once delivered 
to the farmer for cattle food or stored in pits till wanted. 
In the latter case they ferment, and are said to be 
preferred by the cattle in that state. Recently various 
methods of artificially drying the pulp have been 
adopted and will, no doubt, become general. The pulp 
makes a very good cattle food if judiciously mixed with 
chopped straw or hay. The writer has seen it mixed 
with the molasses of the factory, which seems a very 
natural and reasonable plan, and also a good way of 
utilizing a by-product which fetches a very poor 
price in the market when sold for distilling or to 
the special factories which extract its sugar by chemical 
process. 

The well-known inventor, Steffen, has suggested the 
idea of extracting less than the maximum quantity of 
sugar from the roots, and drying the resulting pulp, 
rich in sugar, which ought to obtain a high price for 
cattle-feeding. The suggestion has not yet been adopted 
on any considerable scale. 

A combination of crushing the sugar cane in the 
usual way and then treating the megass in a diffusion 
battery, called the Naudet process, has recently attracted 
some attention. Sixty-five per cent, of the juice is 
first extracted in the mill, and the megass is then loaded 
into the diffusion battery. The juice, heated and mixed 
with lime as if it were going to the clarifiers, is then 
poured on to the megass, and transferred from vessel 
to vessel as in the diffusion process. This process 
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dispenses with the elaborate clarifying and filtering 
operations. It is still in its infancy. 

The following analysis of the beetroot is given in 
Horsin-Deon's book of 1894, " Le Sucre et rindustrie 
Sucriere." Water 80 per cent., sugar 15, cellulose and 
woody fibre 1, gummy matters 06, albumen and other 
nitrogenous substances 1'6, other organic substances 1, 
mineral matters 0'8 per cent. Since then the average 
percentage of sugar has risen in many countries 2 per 
cent. Even the sugar actually extracted has risen 
in some favoured districts to more than 16 per cent, 
in a good season. This beats cane sugar hollow. But 
then the beetroot farmers only produce on the average, 
in the most favoured countries, 10 to 14 tons of roots 
to the acre, whereas the sugar cane is produced at the 
rate of twenty to forty tons to the acre. The sugar 
cane in Java, that most successful sugar-producing 
country, cannot be said to contain, on the average, 
more than 12 to 15 per cent, of sugar, and the quantity 
actually extracted does not, on the average, exceed 
lOJ to lOf per cent. But, as has been already stated, 
they produce in Java, on the average, more than four 
tons of high-class sugar to the acre. The average 
production of European beetroot sugar is well under 
two tons to the acre. 

There is one peculiarity of the beetroot juice which is 
of great importance : it contains no uncrystalhzable 
sugar. Good raw beetroot sugar, therefore, is entirely 
free from what is roughly called glucose. The juice, 
moreover, is not acid and, therefore, does not become 
inverted so rapidly as cane juice. Here beet has a great 
advantage over cane. But in sortie of our sugar colonies, 
Jamaica and Demerara for instance, the final product, 
molasses, which of course contains, among other 
things, the invert sugar existing in the cane and largely 
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increased in the process of manufacture, is converted 
into rum, which is a valuable by-product of the industry 
in those countries. 

As to the extra purity of diffusion juice in a cane 
sugar factory, as compared with mill juice in the same 
factory, Noel Deerr, in his excellent book (1905) " Sugar 
and the Sugar Cane,"^ gives the figures from a Cuban 
factory working mills and diffusion side by side. Some- 
times the ingredients of a sugar solution are defined 
roughly under only two designations — "sugar" and 
"non-sugar." The object of a sugar factory is to get 
out as much sugar and as little non-sugar as possible. 

Mills Diffusion 



Breaker 1st Mill 2nd Mill 

Non-sugar I 2OI 2-25 254 1-32 

per cent. J 

Purity quotient 89.7 87-8 v 86-5 90-3 

The difference is not so striking as might be expected. 

' Published by Norman Kodger, Alfrincham. 



CHAPTER V 

CLARIFICATION 

The speed with which canes should be brought to the 
mill to be crushed, so as to avoid the danger of rapid 
changes in composition, is still more important with 
the juice itself after its extraction from the cane. It 
contains many kinds of impurities, and the more com- 
plete the extraction the greater is the amount of 
impurity. Among other things there are the germs of 
fermentation which would at once commence if the 
juice were not speedily subjected to the operations 
of clarification and defecation. 

To go back again to primitive methods, such as 
still exist in primitive countries like British India, 
China, the PhiHppines, and even some parts of Brazil, 
the juice is at once poured by the small native grower 
into an iron pot over a wood fire ; wood ashes and lime 
are added, which create scum. This is skimmed off 
the top until it ceases to rise, and the clear juice is then 
allowed to boil until it reaches the point where it will 
crystallize when cooled. When cold the crystalline 
mass is removed, and is ready for the market. In 
India it is called Jaggery, in the Philippines, Taal, or 
Zebu, or Ilo Ilo, according to the district from which 
it comes. In Brazil it has many strange names, but 
here it was called by the name of the port of shipment, 
Pernams (Pernambuco), Bahias, Maceios, and so on. 
Those from India, Manilla and China are dark brown 
masses of sugar and impurities mixed up together. 
These sugars, and those from Brazil, used to come to 
this country in considerable quantities- from time to 
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time when prices were good, and formed no small part 
of the raw material of some British refineries. 

In our West Indian Colonies the process of clarifica- 
tion was carried on, and still continues in some places, 
in a similar but much superior fashion. The " Copper 
Wall " was universal fifty years ago in the West Indies. 
It is simply a row of copper basins, with a blazing fire 
underneath them going the whole length of the row 
and then up the chimney. The juice, much purer 
than that from the powerful modern mills with all 
their appliances, contained nevertheless much albumin- 
ous and gummy matter which must be removed. The 
copper wall combined 'clarification and crystallization. 
In the first copper milk of lirtie was added, and the scum 
skimmed off ; in the succeeding coppers, to which the 
juice was ladled from No. 1, a further skimming or 
brushing took place, and when the juice reached the 
last of the six coppers it had become thick enough and 
pure enough to crystallize when cool into an excellent 
raw sugar, called rtiuscovado, the principal raw material 
of the British sugar refiner fifty years ago. 

But new appliances, in the course of time, took the 
place of the copper wall. The vacuum pan was invented 
for carrying out a more perfect kind of crystallization. 
Then came the European beetroot industry, which 
introduced many varieties of clarification and defecation. 
Capable men took up the subject and gradually developed 
a really scientific system of dealing with sugar juice. 
Lime was still the basis of the system, but it was no 
longer used in a haphazard or rule-of-thumb manner. 
Lime is absolutely necessary, especially with cane 
juice, which is naturally acid ; but though it removes 
impurities it is liable to create more than it removes 
by forming lime compounds very detrimental to the 
subsequent crystallization. The beetroot factories 
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proceeded to get over this difficulty by introducing 
carbonic acid gas into the defecating pans, which pre- 
cipitated the excess of lime in the form of insoluble 
carbonate. The cane sugar manufacturers are learning 
the lesson from their European competitors, and are 
now beginning to practise, in countries where science 
reigns supreme, as complete a system of defecation 
by lime and carbonic acid as can be found in the most 
up-to-date beetroot factory. 

We must skip over as lightly as possible the inter- 
mediate processes which preceded the perfected methods 
of to-day. The copper wall was superseded by an 
operation completed in one vessel, where the juice was 
heated by steam, the lime scums removed from the 
surface and partly allowed to fall to the bottom of the 
vessel, from which they were subsequently removed, 
the clear juice being run off for concentration in the 
vacuum pan. Another method was to heat the juice in 
a special juice heater and then, when the air bubbles 
had thus been removed, run it into the defecating pan 
where lime was added, the lime and impurities all falling ■ 
to the bottom in the absence of air bubbles, and the 
clear juice being decanted. 

In aU these various processes the important point 
is to hit off the exact quantity of lime necessary. Too 
much lime would be worse than too little. But even 
when exactly the right quantity is used it does not 
remove all the impurities. Many modifications were 
introduced, continuous defecators were invented, new 
methods of heating the juice before entering the defecator 
were adopted, but no really satisfactory results are 
likely to be obtained until the lessons taught in the 
beetroot factories are learned and apphed. The pre- 
liminary heating of the juice before defecation not only 
drives out the air bubbles but, what is much more 
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important, coagulates the albumen. The addition of 
lime in the defecating pan not only neutralizes the 
acidity of the juice but also combines with the albumen 
and creates flocculent precipitates which carry down 
with them a portion of the gummy impurities and also 
all suspended substances, such as fibre, wax, colouring 
matter, and the dirt which had adhered to the canes. 
The albumen is almost if not entirely removed. The 
gums and pectine, a gelatinous substance akin to gum, 
are reduced to about half their quantity, and the 
quotient of purity is raised about two per cent. 

But great skill and care are necessary in this process 
of clarification. Too little lime fails tq carry away all 
the acids, albumen and gummy matters, and the 
precipitation is imperfect and slow. Too much lime, 
on the other hand, attacks the glucose, combines with 
the resulting organic acids and forms viscous substances 
very injurious not only to the subsequent crystallization 
but eVen to the body of the sugar itself. The exact 
point of right quantity can be ascertained by rough 
experiment easily carried out, but it all depends upon 
the operator that this shall be done correctly. In mak- 
ing raw sugar for the refiner the object of the operator 
is to keep the juice as nearly neutral as possible, but 
with a slight tendency towards alkalinity. Tbis secures 
that the resulting sugar, when crystallized, shall not be 
acid and, therefore, shall not deteriorate in quality. 

But there is much sugar made now, roughly called 
" Demerara sugar," which is intended to be consumed 
in the form of raw sugar. Large quantities of sugar 
were, in former days, consumed in the raw state. They 
were the superior kinds of muscovado sugar, from 
Barbadoes, Jamaica and Porto Rico. It was only 
the lighter coloured varieties with a yellowish tinge 
which were good enough for the grocer. They were 



CLARIFICATION 55 

sweet and fragrant, with a pleasant flavour of the 
sugar cane. But when the home refiners produced 
yellow sugar with a pale primrose tint the poor old 
muscovadoes were thrown rather into the shade. Then 
came the new raw sugars from our colony of Demerara 
which soon cut out all competitors. They were crystal- 
lized in the vacuum pan and had a large bold crystal of a 
pretty yellowish tinge. Trinidad followed the example 
of its neighbour, then came St. Lucia, and now many 
more imitators. 

There is no secret now as to the method of preparing 
the juice for making this sugar. A few words are 
sufficient to give the general reader an idea of the 
special' preparation of the juice when " yellow crystals " 
are to be made. There is a gas called sulphurous acid, 
the product of burning sulphur, which has the property 
of bleaching vegetable substances. In the days when 
sulphur matches existed boys used to light one and 
hold a flower over the smoke to see it turn white. The 
cold juice from the mill, heavily limed, is pumped to 
the top of a tower or vertical box, where it runs down 
the inside over a series of perforated trays which scatter 
the juice in a shower. Sulphurous acid gas is intro- 
duced at the bottom under pressure, so that the juice 
and the gas thoroughly mingle. While the juice is 
descending the gas is rising to the top of the tower. An 
alternative system is to blow the gas through perforated 
pipes into the bottom of a tarik full of cold limed juice. 
The effect of these processes is to nearly neutralize the 
Ume with sulphurous acid. The viscosity is greatly 
reduced and the subsequent work of crystallization 
and " curing " greatly facilitated. The juice must 
not be heated until neutralization is nearly complete. 
The action of the acid on the cold limed juice is to bleach 
it, and to break up the organic soluble salts, substituting 
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insoluble sulphites. The resulting juice, being now 
acid, is bright in colour, but in order to maintain this 
colour up to the time of crystallization it is necessary 
to keep it rather on the acid side of neutrality. If 
there is any fear of alkalinity, phosphoric acid is used 
in the defecator, which precipitates any excess of lime. 
Of course, great skiU and experience is necessary in 
carrying out this special process for the purpose of 
producing bright yellow crystallized sugar, first by 
maintaining the bright colour of the juice and, secondly, 
by avoiding the danger of " inversion " in its slightly 
acid state. "When all precautions are properly taken 
the result is a bright yellow sugar which fetches a fancy 
price ; but if not, the product will be a dingy yeUow 
or even grey sugar, and will not be a success in the 
market. When there is a poor demand for yellow sugar 
the factory goes back to the ordinary defecation process 
and makes " refining centrifugals " for sale to refiners. 
The cost of production is less, and the yield of sugar 
is generally rather better — and there is always a market. 
In some factories it appears that the treatment of the 
cold juice With the acid precedes the liming of the juice, 
apparently a still more dangerous process. It is said 
that yeUow crystals are more difficult to produce now 
that more powerful mills produce a juice of less purity. 
We now turn to the clarification and defecation of 
the beetroot juice, and must enter on a brief review 
of the processes which led up to the present perfected 
system of what is called " carbonatation." The juice 
of beetroot, like that of cane, contains certain impurities 
which have to be removed before the juice is fit for 
filtration, evaporation and, finally, crystallization. 
Fortunately it contains no glucose and, therefore, there 
is' no creation of those inconvenient and injurious 
organic acids which are produced in cane juice when 
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the lime attacks and decomposes some of the glucose. 
In the beginning the beetroot factories followed the 
example of their brethren in caneland; they added 
lime, the scum at the top was removed, the heavier 
impurities sank to the bottom, and the intervening 
clear juice was drawn off. That was simple clarification. 
The juice was then boiled in open pans, and allowed 
to crystaUize as it cooled ; the result was a very excellent 
raw. sugar which can still be recollected and praised 
by those who go back to the sixties. Very little of the 
raw beetroot sugar is as good as it was then. It is a 
curious fact that the modern agent, sulphurous acid, 
was tried with beetroot sugar more than a hundred 
years ago ; but science was not sufficiently advanced in 
those days to make it a safe experiment. They even 
tried sulphuric acid as a means of throwing down the 
excess of lime, and with some success. This method 
was practised more or less up to 1849, when the idea of 
using carbonic acid gas made its practical appearance. 
It was called the Rousseau process. The juice, after 
decantation from the defecating pan, was saturated 
with the gas until the whole of the excess of lime was 
thrown down in the form of insoluble carbonate. Ten 
years later Perier and Possoz introduced double carbon- 
atation, which is now the universal system. The name 
of Jelinek is attached to this system in Austria. New 
industrial methods and new scientific ideas have a habit 
of springing up simultaneously in various quarters. 

Among the gummy impurities is included pectine, 
which, if the raw juice were left to itself, would rapidly 
decompose into gelatinous substances converting the 
whole mass into a sort of jelly. Other fermentations 
would follow and attack the sugar itself. Lime throws 
down this pectine as well as the organic acids, and 
coagulates the albumen in a hot juice. But in a hot 
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juice the lime, if not neutralized, would form with the 
sugar various sucrates (or saccharates) of lime, some 
soluble but - some, unfortunately, insoluble. Here 
would be a great loss of sugar because the insoluble 
sucrate would disappear in the scum. Hence the 
absolute necessity for some £),cid to neutralize the lime 
and to set free again the sugar from its unstable com- 
bination. There is another combination of sugar with 
lime, discovered or defined by Boivin and Loiseau in 
1868, which is interesting for other reasons. They called 
it the sucrate of the hydrocarbonate of lime. It is a 
gelatinous body but is broken up by further addition 
of the gas. 

It is clear from these facts that it is necessary to 
saturate the limed juice thoroughly with carbonic acid 
in order to make sure that no sugar finds its way into 
the scum, and to commence the saturation before apply- 
ing, heat. But if the saturation were carried too far 
part of the precipitated carbonate, which had carried 
with it not only .the impurities but also the colouring 
matter, would become soluble, and the decolorized 
juice would again become coloured. In the double 
carbonatation the saturation is stopped before this 
danger-point is reached, the decolorized and purified 
juice is drawn off, and a second operation commenced. 
More lime is added, and the juice is again saturated 
with the gas up to the point where it is nearly but hot 
quite neutral. 

The details of the operation may now be briefly 
described. Milk of lime is added to the cold juice 
directly it comes from the beetroot. This operation 
is preferably performed in a separate vessel with a 
mechanical stirrer. The limed juice then goes to the 
carbonating vessel and the gas is injected while the 
juice is still cold. Great frothing takes place, which is 
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kept down as much as possible by various means, and 
a cover to the vessel is necessary to keep back any 
overflow, and to allbw superfluous gas to be carried 
off up a chimney. When the action is in full force 
moderate heat is applied through a steam coil at the 
bottom of the vessel. The frothing begins to slacken 
and tests are apphed to samples of the juice to detect 
the right point of alkalinity, nearly approaching to 
neutrality. At that point it is found that a sample 
of the juice in a glass indicates a quick and steady 
precipitation of carbonate of lime, leaving a clear 
bright juice above. It is now ready to go to the second 
carbonatation. Decantation of the clear juice has, 
of late years, been given up, as it is found difficult to 
prevent some admixture of sediment. The machine 
called a filter press was invented, through which the 
juice and the precipitate are forced by pressure. The 
clear juice flows out, and the lime precipitates are 
retained in the chambers of the press in the form of 
flat cakes containing the lime and the impurities of 
the juice. A perfect regiment of these filter presses 
forms an important part of the plant of a beetroot 
sugar factory. The clear, bright juice goes to the second 
carbonating vessel, more lime is added, the gas is passed 
through the liquid until the lime is completely saturated 
the heat being raised higher than in the former vessel, 
and the operation is finished. The juice again goes 
through other filter presses, and is ready for evaporation 
and then crystallization. 

This was the process when the juice was extracted 
in the old way by hydraulic presses. But now that 
diffusion has become universal, even in France, and 
furnishes a much purer juice, there is not so much 
necessity to operate in the first instance on cold juice. 
The juice from the diffusion batteries is already hot, 
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and it is found that if this heat be kept up, and even 
increased, the defecation goes quicker, and with 
the purer juice also goes safely. Less lime may also 
be used, but not to the extent of making the first 
carbonatation imperfect, which would impede the 
filtration. 

In Java, where a large quantity of white sugar is 
now turned out fit for direct consumption, the carbona- 
tation process has been adopted in many factories, 
and its use will probably increase with increased demand 
in Eastern markets for white sugar. In cane juice 
there is a small quantity of glucose. In the ordinary 
defecation, at a high temperature, the lime attacks 
the glucose and forms dark coloured, viscous substances 
which are most inconvenient. But when working at 
the lower temperature of the carbonatation process 
these lime salts are partially insoluble, the rest being 
colourless and innocuous. The juice becomes clear, 
light in colour, and easily filtered and evaporated. 
Much more of the gummy matters are thrown down 
than in the ordinary defecation process. A second 
carbonatation is just as necessary with cane as with 
beetroot juice, and for the same reason. The first 
filtration must take place while the juice is still alkaline, 
otherwise part of the precipitate would be redissolved, 
and the juice would become coloured. Considerable 
quantities of lime are necessary in order that the viscous 
precipitates may be mingled with sufficient lime to 
make the filtration go well. It is rather difficult to 
secure absolute neutrality in the final juice and, there- 
fore, a further saturation with sulphurous acid is some- 
times found advisable, which also improves the colour 
of the juice. 

This carbonatation process is evidently a more 
expensive operation than ordinary defecation, but if 
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white sugar is to be made difect from the cane juice 
it is essential. In the case of the beetroot it has enabled 
well managed factories to produce excellent refined 
sugar. Even as far back as 1871 the present writer 
saw loaf sugar produced direct from the beetroot juice, 
and, at a later date, Langen, the inventor of the process 
for making cube sugar, produced fine cubes in, his own 
beetroot sugar factory. 

These are some of the wonderful results of science 
applied to sugar production, and point to a great de- 
velopment in the future. But this country, the largest 
consumer, cares for none of these things. 
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CHAPTER VI 

CRYSTALLIZATION 

Having clarified and purified the cane juice, the next 
step is with all speed to evaporate the water until 
crystallization takes place. This, as we saw, was done 
in the last coppers of the copper wall. But the great 
waste of fuel and the excessive heat spoiling the sugar, 
soon led to search for better methods. They cannot 
all be enumerated, much less described, in a popular 
treatise, but a few are worth a passing notice. Alfred 
Fryer, the Manchester sugar refiner, to whom reference 
has already been made as a man not only of ingenuity 
but also of ready wit, maintained that the proper 
way of making sugar in the tropics was to do so as 
quickly as possible, and at a minimum cost, and to 
send the rough raw rnaterial home to be converted 
into refined sugar. He, therefore, about forty years 
ago, invented, constructed and worked (in the West 
Indies) a simple apparatus called Fryer's Concretor. 
The clarified juice is run, in a thin stream, over a long 
sloping platform of metal divided by trays into a series 
of lanes from side to side, along which the thin stream 
of juice slowly meanders in a zigzag direction. Heat 
is applied underneath, and the thin film of juice evapor- 
ates so rapidly that by the time it arrives at the other 
end of the platform it is nearly ready to crystallize. 
The evaporation is finished in a cylindrical vessel 
fitted with plates which slowly revolves, hot air being 
at the same time injected. This finishing process 
exposes the juice to further heat, and completes the 
evaporation, The juice is then run out, and allowed 
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to crystallize at its leisure into solid blocks, which 
Fryer very appropriately called concrete. -This ought 
to be a very cheaply produced article of commerce, 
and the idea appeared to be sound. But unfortunately 
the concrete never " caught on '' in the market. In 
these days of Brewers' sugar there might be a better 
demand. 

Another method of rapid evaporation of juice in 
the form of a thin film was introduced about the same 
time, called the Wetzel pan, the principle of which 
was to heat the juice in a long trough in which slowly 
revolved a long cylindrical wheel armed with a series 
of discs, which constantly exposed, in its slow revolution, 
a thin film of juice to the air, and thus set up a rapid 
evaporation. Another form was to heat with steam 
the wheel instead of the vessel containing the juice, 
or to make the wheel to consist of a series of steam 
pipes, placed either lengthways or round the circum- 
ference. This method involved the expense of an engine 
to drive it. At that time some of his brother sugar 
refiners were one day explaining to Fryer the new 
method of the Scottish refiners in boiling their yellow 
sugars at a very low temperature, which not only 
improved the colour but also enabled them to sell more 
water in combination with the sugar. " Ah ! " said 
Fryer, " that must be the wet sell process." 

The Aspinall pan was another early system of evapora- 
tion by steam heat. The steam passed into a chamber 
in the pan, through which the juice circulated through 
a series of vertical brass tubes until it was ready to 
crystallize, when it was drawn off. Many modifications 
of this were introduced, but all had the serious defect 
of over-heating the juice. Also, when the juice thickens 
evaporation goes on with great difficulty because 
actual ebuUition, at the temperature necessary for that 
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operation, would be fatal. Hence the introduction of 
the vacuum pan, where the thick juice can be boiled 
violently at a perfectly safe temperature. ^ It is, if 
we look at its original form of fifty years ago, a slightly 
flattened sphere of copper provided inside at the lower 
part with a coil of steam pipe, and also with a steam 
jacket. An air pump creates a partial vacuum, and a 
condenser, through which the steam from the boiling 
juice passes on its way to the air pump, by rapidly 
condensing the vapour greatly helps to increase the 
vacuum. The juice is always boiling more or less 
violently, even when thick, and, therefore, throwing 
off its vapour freely. This pan in its complete form 
appeared about the year 1830, and about thirty years 
afterwards began to be used in the tropics as a useful 
adjunct to the preliminary evaporation of the thin 
juice. The vacuum pan, in fact, finished the operation. 
But it did more than this, it enabled the factory tq 
produce a more distinctly crystalline form of sugar 
than the old muscovado kind, which comes from the 
confused crystalline mass formed by the spontaneous 
crystallization of the thickened juice when, on cooling, 
it crystallizes of its own accord. But. the use of the 
vacuum pan did not become extensive for many years. 
Mauritius and the French West Indian Islands were 
the first to use it on any considerable scale ; then came 
Demerara, Berbice and Trinidad. Now it is used 
everywhere, except in primitive countries. 

The vacuum pan puts the finishing touches to the 
thickened juice, but a great deal of evaporating has 
to be done before the juice arrives a?t that state. Another 

1 A solution of sugar must be heated above 212 F., the 
boiling point of water, before it boils ; but in a partial vacuum 
it boils violently at 160 F., and at even a lower temperature in 
a more perfect vacuum. 
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kind of vacuum apparatus has been invented as best 
suited to that earlier stage. The French call it the 
Triple-effet, and that is now its name. It is a very 
ingenious and successful contrivance, and came from 
France, at that time the leading country in the produc- 
tion of beetroot sugar. The inventor, Rillieux, had 
to pass many long years, as inventors generally do, 
before he could procure a good trial of his new idea. 
In the old days of open pans and the heat of a naked 
fire the French manufacturers had to burn 400 kilo- 
' grammes of coal for every ton of roots worked. When 
steam was substituted for fire heat, and the steam 
engine was allowed to enter the factory to drive an 
air pump for the vacuum pan, they managed to do the 
work with 250 instead of 400 kilogrammes of coal to 
the ton of roots. Rillieux proposed to make a further 
great reduction in the cost of fuel by evaporating the 
greater portion of the water in the thin juice in a double 
or triple arrangement of pans, where the steam from 
the boiling juice in the first should heat the second, and 
so on. This began to be accomplished about the year 
1852. By 1882 it was brought to a fair degree of per- 
fection, and the amount of fuel per ton of roots was 
reduced to 80 kilogrammes. 

The apparatus may be roughly described as consisting 
of three vertical cylindrical vessels with dome-shaped 
heads, ending in a wide neck which turns over and 
downwards carrying the vapour to its next destination. 
The lower part of each vessel is divided into three 
parts, a small space at the bottom, then a much larger 
space enclosed by two horizontal iron plates forming 
the " steam drum," fitted with vertical copper pipes 
permitting the juice, which enters at the small space 
below it, to pass through the steam drum into the 
large open space above it. The juice is allowed to rise 
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above the top of the steam drum, but not far enough 
to incur the danger of boiling over. The final vessel 
of this triple-effet is connected with the air pump 
and condenser. Low pressure steam enters the drum 
of the first vessel, the thin juice boils and begins to 
thicken. It is transferred to vessel No. 2 ; vessel No. 1 
being charged with fresh juice. The steam from the 
evaporation of the juice in No. 1 goes into the steam 
drum of No. 2, and boils the partially thickened juice. 
There is a slight vacuum in No. 2 ; and even in No. 1 
a slight vacuum is created by the rapid condensation 
of its steam in the drum of No. 2. In No. 3, the vessel 
nearest to the pump and condenser, the vacuum is greater. 
The still thicker juice in No. 2 goes into No. 3 ; No. 2 
is filled from No. 1, and fresh thin juice goes into No. 1. 
The triple-effet is now in full work, which goes on 
continuously. The steam from the boiling juice in 
No. 2 goes into the steam drum of No. 3, and not only 
boils the juice there, but improves the vacuum in No. 2 
by its rapid condensation. The transfer of juice from 
vessel to vessel, and from the thin juice tank to the first 
vessel, takes place every time that a charge of sufficiently 
thick juice is drawn from No. 3 to be cleaned and go to 
the vacuum pan. The arrangements for drawing off 
the water of condensation, and the precautions against 
loss of sugar by the carrying over of bubbles of juice 
in the steam, need not be detailed, nor the cleaning 
of the copper tubes, and many other necessary operations 
connected with this complex apparatus. 

Here we have not only a great saving of steam, but 
also a complete method for avoiding, as much as possible, 
any injury to the sugar when the juice becomes thick 
and, therefore, more sensitive. But the juice, which 
was perfectly clear and bright when it entered the triple- 
effet, loses its brightness as it passes through the process 



CRYSTALLIZATION 69 

of thickening, because many substances which were 
soluble in the thin juice, become insoluble as it thickens. 
These substances make the juice turbid, and also deposit 
themselves in the tubes, which, therefore, require con- 
stant cleansing. In the case of cane juice, phosphate, 
sulphate, carbonate, silicate and oxalate of lime, oxide 
of iron, silica and a few organic impurities are found 
in this deposit. For this turbid, thickened juice, a 
further clarification is necessary. If it has been through 
the double carbonatation there will be no difficulty in 
the filtration, but in the case of cane juice from the ordin- 
ary defecation it must be treated again in the defecating 
pans, and neutralized, if necessary, with sulphurous 
or phosphoric acid, or, if acid, with soda. These help 
the settlement of the precipitate. Acidity in thickened 
cane juice may come from fermentation. The only 
way to avoid this fatal trouble is cleanliness. That 
must be the first rule in every sugar factory or refinery. 
The triple-effet is now used universally in all large sugar 
factories, and has sometimes become a Quadruple-effet. 
Many modifications have appeared but need not be 
described here in detail, though they are interesting 
and instructive. Some are film evaporators, and some 
substitute horizontal for vertical pans. 

The thick juice, after filtration, goes to the vacuum 
pan, and its treatment there depends on the kind of 
sugar to be made. It may be boiled into large grained 
yellow crystals, as in Demerara ; or into still larger 
grained sugar which is afterwards washed white, as 
in France ; or into small grained sugar, afterwards 
washed white, as is the practice in Germany, Austria, 
and Russia, in making " granulated " ; or into a supe- 
rior crystalline raw sugar for the use of sugar refiners, as 
is the case in Cuba, Peru, St. Domingo, Java, and many 
other progressive cane sugar countries, and also in most 
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of the beetroot sugar districts of Europe ; but seldom in 
the United States, where " granulated " is almost uni- 
versal. This kind of refining sugar is called " cen- 
trifugal" to distinguish it from the lower classes called 
muscovado. The " mother liquor " from the first crys- 
tallization is either boiled into a second product or taken 
back into the pan to mix again with the boiled mass. 
The vacuum pan, which used to be quite a small, 
nea.rly spherical vessel, is now made of an enormous 
size for the use of factories where large quantities of 
juice have to be dealt with. These l^ge pans, instead 
of having only one steam worm, are armed with a series 
of them, the steam being first turned on in the lowest, 
and then into each in succession as the pan gets fuller. 
The process of boiling and crystallizing sugar in the 
vacuum pan is quite a fine art. It must suffice to de- 
scribe it very roughly in this popular treatise. Moreover, 
there are infinite varieties of treatment, dependent 
upon the purity or impurity of the material operated 
upon, and the kind of sugar the operator desires to 
produce. For instance, the loaf sugar which we see 
in a Paris restaurant, a dull white lump of sugar without 
any sparkling grain, is not crystallized at all in the pan. 
The liquor is boiled down to such a thickness that it 
will crystallize of itself while cooling. It is run into 
the loaf-moulds where it rapidly crystallizes as it cools. 
It forms a dull granulated mass. On the other hand, 
the sparkling loaf or cube sugar used in this country 
is made by most careful and skilful crystallization in 
the pan. The liquor, as it covers only the lowest of 
the steam coils, is brought to the crystallizing point, 
and then comes the skill. Not only can the boiling 
liquor be looked at through a window in the pan, but 
samples can be taken from the hermetically sealed 
pan, with what is called a proof -stick. _The pan-man 
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carefully watches the appearance of the minute crystals 
and allows just enough liquor to flow in to prevent a 
confused mass of crystals being suddenly formed. He 
thus maintains what is called an even grain — grains all 
of one size. It is his business to maintain the even 
grain from that moment until the pan is full, and the 
boiled mass in an exactly fit state to go out, either 
to the centrifugal machines or to the sugar moulds. 
He allows the grains to come closer and closer together 
as time goes on, and if he has done his work well it will 
be found, when the contents of the pan goes down into 
the receiver below, that the boiled mass — ^the masse- 
cuite, as the French call it — contains a very even-sized 
grain, with as few small grains in between as possible. 
This is most important in making crystallized sugar 
which is to be washed white in the centrifugal machines, 
because there would be a wasting of the fine white 
" first product " if any of the smaller grains found 
their way out with the adhering syrup, and were thus 
degraded into the after products. These rules apply 
equally well in the case of white or yellow crystallized 
sugar made in cane or beetroot sugar factories. The 
French white crystals are boiled very large, and with 
excellent skill. German, Austrian and Russian 
" granulated " are boiled to a much smaller grain. 
The pan is filled much fuller before grain is allowed 
to appear ; then the boiling is allowed to go much 
quicker than in the former case, and the result is a 
uniform very small grain. 

The centrifugal machine requires no great explanation. 
Drums with perforated walls spin round at great speed. 
The boiled mass, carefully mixed and stirred in a vessel 
commanding the centrifugals, is run into them ; the 
syrup flies off through the perforated wall of the drum, 
and is caught and carried away from the outside of the 

6-(l463) 
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drum, as a second syrup, to be boiled again into a second 
product, or perhaps to be taken back into the next 
boiling of the same pan to form part of what, by 
courtesy, is still called " first products." This is a 
very important modification in these latter days which 
must presently be explained. 

The stage of finished crystallized sugar is thus rapidly 
attained. If it is " centrifugal," that is, a kind of 
superior raw sugar for the use of refiners, it simply goes 
into bags when cold, is weighed off, and ready for 
shipment. White crystals, and " granulated "^-white 
crystals with a very small grain — are carefully dried 
before bagging. Granulated is dried in a heated revolv- 
ing cylinder. The process is simple and rapid, and 
the sugar is soon ready for the bag. 

The only matters requiring notice are the after- 
products. They used to be considerable, but their 
quantity is gradually becoming smaller, and, therefore, 
less important. In Java, where the practice is to take 
syrups back into the pan, thus swelling the quantity 
of so-called first products, the low black final product 
is very small in amount. In sorrie countries the second 
products are so good in grain and colour that they fetch 
a satisfactory price in the market. The beetroot 
factories often turn out an excellent second product, 
much sought after by the refiner. 

A new method of dealing with the after products of 
the factory is now much employed. In boiling a viscous, 
impure, second syrup, it is not possible to produce 
in the pan as much grain as the syrup is capable of 
forming. But if the masse-cuite, after it leaves the pan, 
be subjected to a quiet stirring motion the portion of 
the syrup which was unable, owing to the inert state 
of the mass, to crystallize in the pan, will begin to deposit 
a further amount of sugar in the crystalline form, not 




en 

W 

z 

3 
o 

<! 

1-1 
<! 
O 
& 

S 
H 

Z 

w 
o 

o 

o 



74 SUGAR 

by making new crystals but by building up the crystals 
already existing in the mass. This has been called 
" crystallization in motion." The same process may 
be applied to the so-called first-product, which has been 
boiled not only from pure juice but also, at the end of 
the boiling, with an admixture of second syrup. This 
addition makes the masse-cuite, at the end of the opera- 
tion, more viscous than it otherwise would be -; but the 
process of subsequent stirring helps the viscous syrup 
to deposit more sugar on the grains, and the result is 
a good imitation of a genuine first product. 

The scientific explanation of this method of adding 
a less pure syrup to the pan nearly full of a first product 
masse-cuite is worth a moment's attention. As long 
as the boiling, and, therefore, evaporation, of the 
crystallized mass in the pan continues, the " mother 
liquor " in which it moves should continue to deposit 
fresh sugar on the crystals. But the time comes when 
the mass is so dense that it is impossible to continue 
the crystallization. That is the time to introduce some 
second syrup, that is, the "mother liquor" from the 
previous masse-cuite, which has been thrown off in the 
centrifugal machine. This at once makes the dense 
mass of sugar in the pan more fluid, and enables the 
deposition of sugar on the crystals to begin again. This 
further crystallization comes not only from " the mother 
liquor " in the pan but also from that brought in from 
the centrifugal machines. The subsequent stirring in 
the apparatus for promoting crystallization-in-motion 
adds still more sugar to the grains of crystal, and thus 
the second syrup is induced to yield a considerable 
quantity of its sugar in the form of good first product. 
It looks as if this could only be carried on up to a certain 
point ; but that difficulty can be got over by doing 
it in two stages. A smaU quantity of juice is boiled 
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to masse-cuite and mixed in the pan with as much of 
the now nearly exhausted second syrup as will reduce 
the purity of the " mother liquor " to the desired point. 
The mass is boiled to a high concentration, let out into 
the coolers and cooled in motion down to a fixed tem- 
perature for a considerable period — several days. 
The subsequent curing of this in the centrifugal gives 
a sugar equal to first product " in quality and appear- 
ance," and a syrup which is practically exhausted 
molasses. Mr. Prinsen Geerligs, the eminent Java 
expert, gives very full details of this most important 
new departure in the science of sugar production. He 
declares that, if well conducted, this system will get rid 
every day of the same quantity of exhausted molasses 
as enters the factory in the juice in the form of impurities 
and non-saccharine matter. Those who are sanguine 
of the result of this new process look forward to the 
time when there will be only two products of the factory 
— first products and molasses. 

This brings us to molasses, and to some interesting 
points with regard to it. In places like Jamaica and 
Demerara, celebrated for their rum, there is no question 
what to do with the molasses, it goes to the distillery 
and is made into rum. The sale of rum in these countries 
is an important item in the account. The receipts from 
that product can be credited in the final account so as 
to show a very much lower cost of sugar production. 
But where rum is not made it becomes a great problem, 
in cane sugar countries, what to do with the molasses. 
In some beetroot countries it goes to the ordinary 
distiller. In Germany it goes to special factories which 
extract the sugar from it by chemical processes, and 
actually produce white sugar as their final product. 
These factories produce in this way about 100,000 tons 
of sugar a year, which is credited to Germany as part 
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of her yield of sugar from the roots. In beetroot 
sugar there is no glucose, but in the molasses there is 
some invert sugar, the product of injury to the S5n:up 
during the manufacture. The reason why there is 
molasses is the presence of salts. The theory is that 
these salts prevent a certain quantity of sugar from 
crystallizing, and that is the sugar which is held in sus- 
pension by the salts in the final syrup, called exhausted 
molasses. It was much discussed, some forty years 
ago, what this melassigenic power, as the French called 
it, amounted to. The theoretical figure was that one 
per cent, of ash prevented 3'5 per cent, of sugar from 
crystallizing. But practically the figure 5 has been 
adopted as the coefficient. A raw beetroot sugar which 
contains, by the polariscope, 94 per cent, of sugar, 
and r2 per cent, of ash, as determined by incinerating 
a weighed portion of the sugar, moistened with sulphuric 
acid, in a platinum dish, is estimated to yield 94 — 
(1-2x5) =88 per cent, of pure sugar. Beetroot sugar 
is now bought and sold on this basis of 88 per cent, 
net analysis, as ascertained by this system, the invoice 
price being raised or lowered, per degree or fraction 
of degree, according to the actual analysis of the sugar 
dehvered. On the other hand, cane sugar is bought 
and sold, basis 96 polarization, that is the actual quantity 
of sugar, as determined by the polariscope, contained 
in the raw " centrifugal " sugar. And, in the same 
way, muscovado sugar is sold, . basis 89 polarization ; 
the degrees, up and down, being charged or allowed 
for in the invoice of the actual sugar delivered. 

Cane juice contains a certain quantity of glucose, 
and this is increased during the manufacture. At one 
time it was thought that the presence of this glucose, 
as it may be called roughly, prevented a certain quantity 
of sugar from crystallizing. This has been shown, by 
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Mr. Prinsen Geerligs, to be erroneous. He also shows 
that a subsequent theory, that the crystallization is 
prevented by the viscosity of the molasses, is also 
unsound. His present theory is that there is a chemical 
combination of the sugar (sucrose) with other constituents 
in the molasses, forming very soluble bodies, much 
more soluble than the sucrose or those other constituents 
when existing in their separate forms. For instance, 
a solution of common salt dissolves more sucrose 
than the water contained in the solution' would do. 
Dubrunfaut, a French sugar expert of the middle of 
the last century, first pointed this out, and many in- 
vestigations were made at that time as to the melassi- 
genic power of various salts. But the new theory 
of a chemical combination of salts with the sucrose 
leads to somewhat different conclusions. The solu- 
bility of the constituents is regulated by the solubility 
of their combinations, and not by the solubility of the 
bodies in their uncombined. state. On the other hand, 
the presence of glucose does not make the sucrose more 
soluble. Its presence is found actually to decrease 
the solubility of sucrose in the presence of salts ; that is 
to say that, where glucose and salts are present in the 
solution, the amount of sucrose crystallizing out increases 
in proportion as the liquid contains more glucose for 
the same amount of salts. 

This is a rather long story, but it is worth putting 
on record as a definite explanation of the formation of 
exhausted molasses, hitherto more or less a mystery, but 
now clearly defined by Mr. Prinsen Geerligs' laborious 
investigations. He gives seventy-seven analyses of 
Java molasses with most elaborate details. Finally 
he defines an " ideal " molasses as a compound of 
sucrose, salts and water in the approximate proportions 
of 55, 25 and 20," and " a factory molasses as a syrupy 
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compound of sucrose, glucose and fructose, in varying 
proportions, in combination with organic and inorganic 
salts, and holding in solution or suspension gummy 
and nitrogenous matter, silica, iron and calcium 
phosphates and other similar bodies." 

The use of molasses as a cattle food is making good 
progress. Mr. Hughes discovered that a mixture of 
molasses with the pith of the sugar cane produced a 
substance of a dry mealy consistency which could be 
transported to consuming countries in bags without 
losing its dry character. It has been named " Molas- 
cuit " — ^rather a far fetched and not very attractive 
word — and is well worth a trial by the dairy farmer. 
It contains 75 per cent, of good sweet West Indian 
cane sugar molasses, and 25 per cent, of the dry cellular 
tissue of the sugar cane, a very nourishing mixture. 
There are other more or less similar preparations, such 
as " Molassine Meal," and now a new competitor in 
Liverpool, " Climax." 

In many countries it is difficult to know what to do 
with the molasses. They have tried it in the boiler 
furnaces mixed with megass, but it forms masses of 
coke which choke the bars, and sometimes even combines 
with the silica of the cane and forms a sort of glass or 
slag which makes a worse stoppage. But if special 
furnaces are made it is found that the molasses, blown 
in the form of a spray, makes very good fuel. Another 
use for it is to spread it over the fields and plough it in. 

A word or two as to the chemical control of sugar 
factories and refineries must not be omitted. In these 
days of scientific perfection, as the only alternative 
to " going to the waU," this is absolutely essential. 
In a refinery, the quantity of pure sugar entering the 
refinery in the form of raw sugar must be compared 
with the quantity of pure sugar leaving it, whether 
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in the form of pure sugar or of yellow sugars, or shut 
up in the treacle or golden syrup. Then the value 
of the unit of pure sugar brought in can be compared 
with that contained in each product going out ; thus 
the profi-t on each class of sugar produced can be defined 
and compared to a nicety — a very valuable bit of 
information. The syrup at each stage of the operations 
should also be examined in order to insure uniformity 
of work. Coal and charcoal must be watched in the 
same way, and so must scums, charcoal washings and 
Such-like matters. In a cane sugar factory all this 
must be done, but it is much more difficult. An accurate 
knowledge of how much sugar enters in the form of 
cane is almost impossible. Even to weigh the cane 
accurately is an arduous task ; and even then it varies 
in quality so constantly from day to day that any 
estimate can, at the best, be only approximate. Never- 
theless it is done, and very fair figures are given, in 
good factories, of sugar coming in, going out, and lost. 
Cane, megass, juice, masse-cuite, syrups, molasses, 
waste waters and finished sugars are all weighed or 
measured, and analysed. The beetroot factories were 
the first to show the necessity for all these things, and 
the best way to do them. Cane sugar has learned the 
lesson, and so have the sugar refiners. 



CHAPTER VII 

SUGAR REFINING 

We have seen how sugar production, whether cane or 
beet, grew from small beginnings and primitive processes 
into the great and highly scientific industry of to-day. 
Sugar refining has also grown in the same way, but it 
has also been so much modified from time to time, 
and so much adapted to the varying requirements of 
different classes of consumers, that its progress has not 
been so definitely in the same direction as is the case 
with cane or beet sugar production. 

Sixty years ago sugar refining here was much the 
same as sugar refining in other countries. But very 
soon the English and Scottish refiners began to use a 
much lower raw material than their continental neigh- 
bours, and this involved different methods and different 
results. The essential characteristic of sugar refining, as 
distinguished from the processes involved in producing 
sugar from the juice of the cane or the beetroot, is the 
use, in small or large quantities, of animal charcoal; 
that is, charcoal made from bones, for decolorizing 
sugar solutions. The foreign refiners deal with a very 
high class of raw material, and, therefore, require only 
a very small quantity of charcoal for filtering their 
sugar solutions. In Paris, for instance, the greater 
part of the raw material is white sugar and, consequently, 
charcoal is only used in a very small way. In Russia 
the refiners use nothing but white sugar, and make 
nothing but loaf sugar, the only form in which sugar is 
consumed in that country. The process of sugar 
refining is, therefore, in that country mere child's play. 

80 
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But Still it is very well done, as also in Paris and other 
continental countries, especially Holland. 

In this country, on the other hand, the refiner dealt 
at one time with very low, brown sugars, from Brazil, 
Manilla, India, even China occasionally, and also with 
the excellent medium class of muscovado sugar from 
our West Indian colonies. To refine these sugars large 
quantities of charcoal were used, a certain proportion 
of pure white sugar was turned out, and the rest was 
yellow sugar, greatly in demand as a cheaper form for 
consumption among the larger class of the population. 
This was as it should be, and the yellow sugar produced 
was a very superior article of its kind, and quite unique 
in the sugar refining industries of Europe. It was, 
and still is, a speciality of the British market. The 
American refiners have learned their lesson from us, 
and make aU kinds for aU classes of consumers. 

This clearly shows that in studying the art of sugar 
i"efining we have to examine two separate industries. 
Our refiners, working the lower class of sugar, and turn- 
ing out a considerable percentage of yellow sugar, 
were content, in the first place, to dissolve the sugar 
in " melting pans " armed with stirrers, and to run 
the solution through bags to catch some of the impurities. 
The clear liquor then went on to the charcoal filters : 
large, vertical, cylindrical vessels packed with animal 
charcoal. The liquor, entering brown, came out white 
at first, then pale yellow, then darker yellow. Numbers 
of these vessels, containing tons of charcoal, had to be 
used for the purpose. As soon as the colour of the 
liquor from the charcoal had deteriorated to a certain 
point the charcoal cistern was washed out, and the 
charcoal went to the kilns to be reburned in order to 
restore to it the power of absorbing colouring matters 
and other impurities. The liquor was ready for the 
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vacuum pan, and the crystallization and subsequent 
" curing " of the masse-cuite in the centrifugal machines 
was carried out as already described. The syrups 
were filtered again and produced, in conjunction with a 
certain quantity of the lower coloured liquor, the yellow 
sugars. Roughly described, this was the practice in 
most British refineries, except those few which made 
loaf sugar. Mr. James Duncan, the greatest British 
refiner in the sixties and seventies, in conjunction 
with his partners in Greenock, hit upon the happy idea 
of boiling the yellow sugars at a very low temperature, 
and thus producing a much finer article with a delicate 
primrose tint, and holding within its granular structure 
much more syrup than yellow sugars had previously 
contained. The sugar fetched a much higher price, 
and the process enabled the refiner to turn out very 
little treacle, in some cases none at all. This again was 
a new departure entirely unique and practised only 
in British refineries. The United States refineries 
have followed our example, but on the Continent no 
such sugar is known — sugar for the People is in no 
demand there. Mr. Duncan introduced the new method 
to London by building a large refinery on the banks of 
the Thames, and was king of the industry for many 
years. 

The great fault committed by British refiners was 
entirely to ignore the value of a defecation process to 
precede the bag-filtering of the raw brown hquor. They 
threw the whole burden of the work on the filter bags 
and the charcoal. Then came the new king of the 
sugar refiners, the late Sir Henry Tate. He saw the 
point and looked for some good process of defecation. 
He found it in the discovery of Boivin and Loiseau; 
of Paris, and did not hesitate for a moment. He 
had been working on the Scotch system in Liverpool ; 
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he handed his house over to the Frenchmen, substituted 
French for English machinery, and at once made his 
fortune. He got a great increase in the percentage 
of white sugar and reduced the use of charcoal to such 
an extent that his loss of weight — an important item 
in the cost of refining — was reduced to a minimum. 

But we were learning other useful lessons from our 
continental neighbours. They not only purified their 
raw liquor before filtering but also purified their raw 
sugar before melting. The raw sugar was mixed in a 
stirring machine with syrup, and then went to a regiment 
of centrifugal machines above the melting floor, where 
the crystals of the raw sugar were separated from the 
syrup and impurities which surrounded them. Here 
again was a system which resulted in the production 
of a larger percentage of white sugar. In this country 
the resulting syrup from this preliminary washing 
would be filtered over charcoal, and boiled into fine 
yellow sugars. In the continental refineries it was 
boiled into a good raw sugar which, in its turn, was 
dried in centrifugal machines and went to the melting 
pan. 

This is only a rough picture of the different methods 
in different countries, but it is sufficient to indicate in 
outline the varying ways of refining sugar, and how 
the demands of the consumer are supplied, whether 
those demands come from our millions, who consume 
annually 80 lbs. per head, or from those countries who 
do not consume half that quantity. 

In the present day white sugar has become so cheap 
that the million do not demand so much low-priced 
yellow sugar as they used to do. The consequence is 
that the British refiner finds it well to use a higher 
class of raw sugar. Of late years, in fact for the last 
thirty years, he has had an abundant supply of good, 
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strong, and fairly clean raw beetroot sugar, and that is 
what he has lived upon. So much so in fact, that at 
one time there were only one or two refineries in the 
Kingdom who could guarantee that their sugar was 
" Pure Cane." As far as this country was concerned, 
beetroot had established pretty nearly a monopoly. 

The reader may perhaps wish to know how the 
Scottish refiners managed to boil their yellow sugars 
at a low temperature. The vacuum pan has already 
been described, but the method of condensing the vapour 
rising from the boiling sugar has not been given in detail. 
It used to be done by interposing a jet of cold water 
in the course of the wide pipe which goes from the neck 
of the pan to the air pump. This condensed the vapour 
and thus helped to increase the vacuum. The air 
pump took away the water of this condenser as well 
as the condensed vapour. This pan would boil at 
about 160° F. But to boil at 140° F required a much 
better vacuum. This meant that the pan and its con- 
nections must be very air-tight — that is, very well 
made — that the air pump must be very powerful, and 
that the condensing power must be greatly increased. 
This was done by making a condenser with a vertical 
pipe the length of a column of water held up in a vacuum 
tube by the pressure of the atmosphere. Under these 
conditions a larger condenser could receive a plentiful 
flow of cold water, because the water would flow away 
down the pipe instead of through the air pump. The 
water was scattered about the inside of the condenser 
in such a way as to present the largest possible surface 
of cold water to the hot steam. The condensation 
was, therefore, rapid and thorough, and the vacuum 
greatly increased. With these pans they could boil 
easily at 140° F. or even lower, the boiling went much 
faster, less steam was necessary, and the product was 
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quite a different article. Even the syrup which sur- 
rounded the grains of sugar was of a delicate primrose 
hue instead of a dirty dull yellow. ' This has now been 
brought to such perfection that some of the soft yellow 
sugars are nearly white. 

As to the lower yellows, they are not much wanted 
now, and, therefore, a new method is adopted in some 
refineries with regard to that stage of the refining 
process. Instead of going to the expense of boiling 
and curing these sugars, the syrup from which they 
would have been made is transformed into " invert 
sugar" and becomes a " golden syrup " of very superior 
quality and great beauty. It is of the palest golden 
tinge and perfectly bright and transparent, so trans- 
parent, in fact, that if served up in a cut glass dish the 
pattern on the bottom of the dish shines out even more 
brightly than if it only contained water. 

There is also a very large sugar refining industry 
devoted to the production of " invert sugar " for the 
brewers. The processes of purification are carried out 
just as strictly as in ordinary sugar refining, perhaps, 
even more so, and then the whole mass of sugar solution 
is changed into invert sugar, and becomes a clear, bright 
syrup, very sweet, and just in fit state for the brewer. 

The sugar loaf has disappeared in this country, and 
" Cube sugar " has taken its place — a very excellent 
improvement, the only objection being that if you seek 
in the sugar basin for a smaller lump you have difficulty 
in finding it. The production of the old sugar loaf 
was a long, tedious, and expensive operation. The 
boiled mass from the pan was filled into the loaf moulds. 
When the mass had set firmly the moulds were hoisted 
to an upper floor where they stood to drain off the 
" green syrup." There had to be many floors to accom- 
modate these regiments of loaves. When the syrup 
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had drained off, a white saturated solution of pure sugar 
was poured on to the face of each mould, and this opera- 
tion was repeated until the loaf became white from top 
to bottom — a work of some days. The fine S5n:up from 
this washing was kept separate from the green syrup as it 
contained more sugar. The loaves were then knocked 
out of their moulds and trimmed up, and then came 
more hand labour in putting them in the stove, a heated 
chamber running from top to bottom of the tall factory 
and with doors opening into each floor. Those loaves 
which had already become dry had also to be handed 
out of the stoves — nice warm work — ^neatly enveloped 
in paper ready for delivery, and stacked up in the 
warehouse till called for. 

Compare with this long and laborious process the 
making of cube sugar. For the loaf mould are sub- 
stituted moulds made to fit into the circumference of 
a large and very strong centrifugal machine. They 
are divided by plates into a series of narrow chambers 
the thickness of a cube, and the fuU depth of the mould. 
The boiled mass from the pan is run into these moulds 
and, when the mass has solidified, the moulds are ranged 
round the inner circumference of the centrifugal machines 
which quickly throw off the green syrup. The white 
liquor is then applied, and immediately thrown off, 
and, behold ! the moulds contain large, flat, narrow 
slabs of white sugar. These slabs are ranged on carriers 
which travel up through a heated chamber, and come 
down again dried in a few minutes. They go to the 
cutting machine where guillotine knives cut them up 
into cubes ready to be packed in boxes and dehvered 
to the buyer. The name of Eugen Langen, of Cologne, 
the inventor, ought to be immortalized. He was the 
inventor not only of this great revolution in sugar 
refining but also of the gas engine. Thus we see that our 

7— (1+63) 
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ideas come not always from our own brains but from 
those of the Frenchman and the German. It would be 
possible to describe others which came from the Belgian 
and the Austrian, but this is enough. To see Langen's 
beetroot sugar factory at Elsdorf turning out fine cube 
sugar straight from the beetroot juice was a real treat 
for anyone who appreciates the pleasure of seeing 
things well done ; everything clean, everything tidy and 
handy, no mess on the floors, and a complete chemical 
control of all the operations. He used to describe any 
sugar refinery devoid of these virtues as a Schweinerei 
—pigsty. 



CHAPTER VIII 



THE CANE INDUSTRY 



The best introduction to this chapter is to give, 
from Messrs. Willett and Gray's, New York, Weekly 
Statistical Sugar Trade Journal, a most reliable 
authority, the following list of the cane sugar crops of 
the world. 



North and South America. 



Crop, 



United States. 



British West Indies. 



Louisiana 
Texas 

Porto Rico . 
Hawaiian Islands 
Cuba .... 
Trinidad 
Barbadoes ' 
Jamaica 

Antigua, St. Kitts, Nevis 
Lesser Antilles 
British Guiana (South 
America) 



1908-9. 
Tons. 

355,000 
15,000 

245,000 

477,817 
1,513,582 
45,000 
13,128 
11,453 
24,000 
6,000 

117,176 







Total . 


2,823,156 


French West Indies. 


Martinique . 


, 


37,757 




Guadeloupe . 




39,000 


Dutch West Indies. 


St. Croix . 




14,000 




Surinam (South America) 


14,000 


Independent. 


St. Domingo 


and Haiti . 


80,000 




Mexico 




125,000 


Central America. 


Guatemala . 




7,500 




San Salvador 




6,500 




Nicaragua . 




4,500 




Costa Rica . 




2,500 


South America. 


Venezuela 




3,000 




Peru . 




150,000 




Argentine . 




162,479 




Brazil 




248,000 




Total in 


America . 


3,717,392 



1 Usual crop 30,000 to 50,000 tons. The figure given here is the 
exports of sugar for the year 1909. But 69,244 puncheons of molasses 
and fancy syrups were also exported. 
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Tons. 


Asia. . 


British India 


. 1,841,800 




Java . 


. 1,241,885 




Formosa (Japan) 


120,000 




Philippine Is ands 
Total in Asia 
Queensland . 


150,000 




. 3,353,685 


Australia and Fiji. 


151,554 




New South Wales 


15,000 




Fiji Islands 

Total in Australia 


65,000 




and 




Polynesia 
Egypt 


231,554 


Africa. . 


55,000 




Mauritius 


195,000 




Reunion 


37,000 




Natal . 

Total in Africa 
Spain . 


35,000 




I . . 322,000 


Europe. 


20.000 


Thus we have the total cane sugar crops of the world 


as follows : 




Crop, 1908-9. 
Tons. 


America 




. 3,717,392 


Asia 




3,353,685 


Australia and Polynesia 


231,554 


Africa 




322,000 


Spain 


crops, 1908-9 . 


20,000 


Total cane 


. 7,644,631 Tons. 



The only omissions here are the small quantities pro- 
duced in Portugese East Africa, and that from our colony 
of the Straits Settlements, called Penang Sugar. 

Louisiana is a country not absolutely tropical. They 
have occasional frosts. In spite of drawbacks the 
industry is carried on now in a very scientific way and 
with good energy and perse verence, but it would find 
it difficult to compete with more favoured districts if 
left to free competition. It is, luckily, one of the United 



THE CANE INDUSTRY 91 

States, and, therefore, its sugar enters the markets of 
the United States free of duty, which at present is a 
nice little bonus of 7s. per cwt. Concentration of work 
in Louisiana has been extensive. Small factories have 
given place to large ones, imperfect work has made way 
for modern improvements. Ten years ago there were 
268 factories, to-day there are only 120. But eighty of 
these work on a large scale and crush 700 to 2,000 tons 
of cane a day. 

Porto Rico, a new acquisition of the United States, 
is now in the same happy position and, as it enjoys the 
advantages of a really tropical climate and good soil, 
it is increasing its production very rapidly, which also 
means putting in all the latest improvements and doing 
everything on a large scale. The planters are now 
investigating matters in Java and Hawaii, being ambi- 
tious to get something like the same yields of sugar to 
the acre. They declare that already their agriculture 
is superior to that of Cuba. 

The Hawaiian or Sandwich Islands have enjoyed a 
duty free market in the United States for many years 
and have enormously developed their industry. They 
grow immense weights of cane to the acre, and as they 
extract the sugar well their production of sugar to the 
acre exceeds even the remarkable figure now attained 
in Java. The cultivation is mostly carried on with 
irrigation and, no doubt, the thing is done in first-class 
style. They are now millionaires in that happy land. 
In 1857 the islands produced 313 tons of sugar, and had 
increased, in 1876, to 11,640 tons. The reciprocity 
treaty of 1876 admitted " Sandwich Islands sugars " 
into the United States free of duty. But it was the 
annexation to the United States, in 1898, that gave the 
finishing touch to the feeling of confidence in the future. 
That year the crop was 229,414 tons ; since then it has 
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more than doubled. Perfection in machinery, cultiva- 
tion and irrigation have done the rest. In 1907 two of 
the four islands produced an average of 5' 6 tons of sugar 
to the acre. A third got an average yield of about 
four tons. Hawaii, the largest, was content with the 
excellent yield of 11 tons to the acre. They now have 
an Association of Planters and an Experimental Station. 

Cuba is the place on which the eyes of the sugar world 
are now constantly fixed. The preference enjoyed by 
Cuba in the markets of the United States is only 20 per 
cent, of the duty, about Is. 6d. per cwt., but this has 
been enough to give a great impetus to its sugar produc- 
tion. American capitalists have been attracted even by 
this modest bonus and are exploiting the large and 
fertile island very thoroughly. Cuba, before the revolu- 
tion and the subsequent American war with Spain, 
managed to get up to a million tons of sugar a year ; 
but during her troubles the crop fell off to a compara- 
tively insignificant figure. Now she turns out a million 
and a half ; then it will be a million and three-quarters, 
and so on. In fact, one estimate for this year is 1,830,000 
tons. 1 As the consumption of the world just now is 
rather ahead of the production this big crop will, if 
made, not only fetch a good price but also come in very 
usefully as a help in restoring the balance. Cuba is 
undoubtedly the queen of cane sugar-producing countries, 
though Java runs her very close. Perhaps the 
most striking point in the Cuban sugar industry is the 
size of some of her factories. A few hundred tons of 
sugar used to be considered a fair or even large out-turn 
for a sugar factory in the tropics, but now we find in 
Cuba one factory which crushes in the season more than 
600,000 tons of cane and turns out about 70,000 tons of 
sugar. It is almost incredible. But there are more 

' Reduced since, owing to drought, to 1,650,000 tons, 
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of the same kind. In the province of Gibara y Puerto 
Padre there are only five factories, but they turn out 
between them about 220,000 tons of sugar, an average 
of 44,000 tons per factory. To manage such factories 
as these must require a full amount of that energy for 
which Americans are so celebrated and which they seem 
able to exert even in the enervating climate of the tropics. 
New railways are now constantly opening new districts 
and some new mills propose to make their own railway 
from factory to shipping port. Planters are beginning 
to think of shipping sugar to this country on their own 
account in order to maintain better prices for their 
product in the United States. At present there is such 
a rush of sugar to New York during crop time that prices 
there are depressed far below European parity. 

The British West Indies and British Guiana were very 
hard hit by the beetroot competition, and in some of 
them sugar has given place to other industries. Bar- 
badoes stiU holds its own and usually turns out from 
30,000 to 50,000 tons of good muscovado sugar. In 
1908-9, the crop shown in the list, they had a bad dry 
season and a very poor crop. Trinidad makes some 
very good sugar and will go ahead now that unfair 
competition has been stopped ; so will Demerara, a 
British sugar colony which has for long been in the first 
rank as a producer of choice sugar. Larger factories 
are now being erected in many of the islands. The first 
were in the islands of Trinidad, Antigua and St. Lucia ; 
presently there will be two or three in Jamaica. The 
machinery is first-class and comes from British makers, 
who are now very up-to-date and know everything that 
is to be known about modern sugar production. The 
revival of the industry in our oldest colonies is a matter 
for much congratulation, especially when it brings a 
large increase of work for British engineers, 
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The French West Indies were once in the first rank, 
but they have not kept pace with the times in spite of 
their preferential treatment in the home market. 

The island of St. Domingo and Haiti seems to be 
progressing, though not favoured with any artificial 
stimulus. They made 60,000 tons in 1907-8, 80,000 in 
1908-9, and are estimated to produce 90,000 tons in 
1909-10. 

Mexico is doing well and putting up some first-class 
factories. They get long prices in their own markets, 
thanks to an excessive Customs barrier, and do not yet 
make much of a surplus for export. 

Peru, Brazil and the Argentine are producers on a 
fairly large scale, but parts of Brazil are sadly behind 
the times. They can get very good prices at home 
when they make no surplus, but when they are obliged 
to export they find it difficult to keep up home prices. 
They tried to form a combination for that purpose but 
it broke down. The country could produce a very large 
crop if it were not that capital and labour are wanting. 
There are, however, several modern factories in Brazil, 
trying to reform the industry. 

British India is supposed to produce the official figure 
stated in the fist, but production is so primitive and 
scattered that it must be difficult to arrive at any definite 
estimate. It is satisfactory to read, in a recent official 
report, that " steady efforts are being made by the 
Agricultural Departments to improve the cultivation 
and the processes of extracting cane juice and of sugar 
manufacture." India, in spite of her large home pro- 
duction, is a considerable importer from Mauritius, 
Java, and even Europe. 

Java is a superb instance of success, the result of 
individual energy and intelligence stimulated only by 
science and organization. But the island has one 
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advantage which is not always to be found in the tropics, 
plentiful, good and cheap labour. They have always made 
the finest raw sugar in the world, but now they have 
added to this a considerable production of white sugar, 
for which they find a constantly increasing demand in 
British India where it competes with our old sugar colony 
of Mauritius, and where it is gradually supplanting 
the quantities of European beetroot " granulated " 
which have of late years been " dumped " in India. 

Mr. Prinsen Geerligs says, in a recent article, that 
the increase in the Java crop will go on at the rate of 
50,000 tons a year till it reaches 1,600,000 tons. At one 
time the Government limited the production in order 
that sufficient rice and other crops might be grown to 
feed the people. But since then more land has come 
under irrigation and continues to do so. This irrigation 
is now almost universal, and the water from the rivers 
deposits a fertilizing slime which furnishes sufficient 
potash and phosphoric acid to the soil. As the cane 
crop is alternated with rice or other food crops it gets 
the full benefit of this fertilizing deposit. When the 
" Sereh " disease threatened destruction to the canes 
in 1902 cuttings were imported and the " Sereh " was 
stamped out. Seedling canes were also raised and 
selected varieties propagated and cross-fertilized, until 
at last Java has arrived at the remarkable product of 
42 tons of canes to the acre, as the average for the whole 
island. 

The history of the sugar industry in Formosa and its 
probable future have already been described and 
explained in sufficient detail. 

The Philippine Islands are now under the wing of the 
United States, and the American Government has 
recently ordained that 300,000 tons from that country 
shall annually be admitted free of duty into the United 
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States markets. Under ordinary circumstances the 
result would be that American capitalists would exploit 
this new field for enterprise, erect monster factories, 
as they have done in Cuba and Hawaii, and create 
another vast centre of sugar production. But the 
interest of the United States' own sugar industries in 
Louisiana and in the beetroot districts of the North 
had to be considered. There was a strong opposition 
to the -new idea of admitting sugar from the Philippines 
free of duty, a Commission was appointed to hear 
evidence and report, and the result was that the Senate 
made an important alteration in the Bill. The sugar 
is to be the produce of existing factories, mostly in 
native hands, and thus the hope for the investment of 
capital in the new venture has for the moment been 
checked. The latest news, however, is that American 
capitalists have acquired a large tract of land for the 
purpose of sugar production on an extensive scale. 

Australia has been kicking against imported labour 
and has had its way. White has been substituted for 
coloured labour in Queensland. The factories enjoy 
preferential treatment in Australian markets, and hope 
that home consumption will keep pace with home pro- 
duction. Originally their sugar production, in the early 
sixties, was very primitive, At the present time their 
150,000 tons are made in fifty large factories, and the 
canes are grown on small farms of fifty to 300 acres by 
white labour. The farmers flourish and the industry 
grows apace. It is the principal industry in North 
Queensland. 

Our old sugar producing colony of Mauritius has been 
having a hard time. They made splendid sugar in the 
old days, only beaten by Java for quality. They do 
stiU better now because they make a large quantity of 
white sugar for the Indian market, But niachinery 
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which was at one time superior at last became ahti- 
quated. Then came low prices, and a great disaster 
followed. The whole of the cattle were suddenly 
destroyed by a terrible disease. This deprived them, 
at one stroke, of their only means of haulage. This, 
coupled with a destructive cyclone, brought them to 
the verge of despair. They wanted money for light 
railways to draw the canes to the mill, and if they did 
not get it their crop would be lost. The Colonial Office 
came to the rescue just in time and the danger was 
averted. Then prices improved, hope began to revive, 
what the French call concentration of work was carried 
out, old small factories were closed and large " centrals " 
established, and now they begin to breathe again. 
Irrigation is to be carried out on a large scale, the rail- 
ways are to be improved, factories are now working 
on modern lines and things begin to hum. Labour is 
a difficulty, as with our colonies in the west, and it would 
be well if capital were more abundant, but, barring 
cyclones, prospects are good. 

The Mauritius Bureau of Agricultural Statistics and 
Information gives the following interesting comparison 
of the general average output per factory in Mauritius 
with parallel statistics of a few other cane sugar 
producing countries : 



Spain 


760 tons 


per factory 


Louisiana . . 


. 1,600 




British Guiana 


■ 2,775 




Trinidad . . 


• 2,880 




Mauritius . . 


. 3,013 




Queensland 


• 3,490 




Cuba 


• 5,315 




Porto Rico 


■ 6,419 




Java 
Hawaii 


. 7,604 
. 9,650 





CHAPTER IX 

THE BEET INDUSTRY 

Whether the sugar cane came originally from the East 
and was carried from one country to another till at last 
it arrived in the Western Hemisphere, or whether it 
was indigenous on both sides of the world cannot be 
definitely decided, but there is little doubt that it was 
carried from China to India and Arabia, and afterwards 
introduced by the Arabians into Persia, Africa and 
Spain. It was the Spaniards who started its cultiva- 
tion in the West Indies and America. India is said to 
have produced sugar as early as the seventh century 
— a rare and costly article in those days. 

The date of the first production of sugar from the 
beetroot, on the other hand, is very definite. A 
German chemist, Marggraf, in the year 1747, was the 
first to call attention to the fact that the juice of the 
beetroot contained sugar identical in composition and 
properties with cane sugar. But it was not till 1799 
that this discovery was put to practical proof on a 
working scale. A pupil, or follower of Marggraf, 
Francis Karl Archard, invented at that time a method 
of extracting sugar from the beetroot. Great interest 
was taken in this idea for a new agricultural industry, 
and the King of Prussia gave substantial help in the 
erection of the first beetroot sugar factory in Silesia. 
Other factories followed, not only in Prussia but also in 
Bohemia. In 1811 France took up the new industry 
and from France it spread to other countries. Bona- 
parte gave it a great impetus, seeing at once the advan- 
tage of producing sugar at home, and voted large sums 
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of money and considerable tracts of land for the encour- 
agement of the new manufacture. The blockade had 
raised sugar to famine prices, so the new French factories 
flovirished. Forty were in operation in 1812 and pro- 
duced about 10,000 tons of sugar. But when the 
blockade was raised the price fell and the new venture 
had a bad time. About 1830 there was a fall in the price 
of corn and the farmers turned again to sugar beet. 
By the year 1854 Europe produced something under 
200,000 tons of beet sugar. Ten years later the figure 
went up to over 500,000 tons. In 1871 it exceeded a 
million tons. Ten years later it was approaching two 
millions. The cane sugar industry saw itself seriously 
threatened. The fear turned out to be well founded. 
The time came when half, and even two-thirds, of the 
visible sugar production of the world (not reckoning 
the then unknown production of India) was produced, 
not from the sugar cane but from the sugar beet. 

The way in which this enormous production grew 
and prospered is a most interesting study. It is dealt 
with in detail in the writer's paper on " The Statistical 
Aspect of the Sugar Question," which can be found, for 
those who may desire the full facts, in the journal of 
the Royal Statistical Society for June, 1899. Here 
there is room only for the more salient points. 

To begin with a comparison between the progress of 
France and Germany in the production of beetroot 
sugar — an instructive chapter in a very remarkable 
story. In 1871, France was the leader in the industry ; 
she produced 284,444 tons, while Germany produced 
only 186,442 tons. But while the German Government, 
as is their practice, began to foster the industry in a 
far-seeing and rational way, the French Government 
allowed their great agricultural and industrial sugar 
producers to shift for themselves. The German 
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producer was charged with his sugar tax in the form of 
a duty on the weight of the roots. The roots were esti- 
mated to yield a certain percentage of sugar, and were 
charged accordingly. This was — and was intended to be 
— a strong incentive to the farmers to grow richer roots, 
and to the factory to get more sugar out of them. The 
system, as usual in Germany, was a great success. The 
roots grew richer every year and the machinery for 
extracting and completing the sugar was constantly 
improved. Scientific methods progressed and flourished 
because they brought larger profits to both farmer and 
manufacturer. In France, on the other hand, the 
factories were under the strictest excise supervision, 
every ounce of sugar was checked and noted, and had 
to pay the full sugar duty. 

The result of these two opposite systems was that 
while France produced no more in 1884 than she had 
done in 1871, the German production had gone up from 
186,000 tons to 1,123,000 tons. The French producers 
saw that this meant ruin if allowed to continue. The 
percentage of sugar extracted from the roots had gone 
up in Germany from 828 per cent, to 11 per cent., 
while in France it remained at the old figure, below 
6 per cent. The French Government at last realized 
their mistake and hastened, in 1884, to rectify it by 
imitating Germany. They adopted the system of duty 
on the roots, and it was a duty based, of course, on a 
very low estimate of yield. The effect was instantaneous. 
Better seed was sown in France, better methods of 
manufacture were adopted, the diffusion process was 
substituted for the old hydraulic presses, and the yield 
of sugar began to rise by leaps and bounds. From 
6 per cent, it soon went to 7, 8, 9 and 10 per cent. But 
as the French producers were allowed the full drawback 
on exportation, although they were paying only a small 
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fraction of the duty on the sugar they produced, the 
revenue began to show a great and constantly increasing 
loss. The French Government, unlike the German, 
had greatly overdone the dose of stimulant, and they 
had to proceed to take precautions. They found that 
the sugar industry was making an enormous profit 
out of the new system. In the first year the manu- 
facturers pocketed 25,000,000, francs ; in the third 
year, 1886-7, their profit had risen to 91,966,437 francs, 
or £3,678,657. These are official figures. The Govern- 
ment were obliged to check this drain on the Exchequer. 
In 1887 the legal yield was raised, and the excess yield, 
instead of going free of duty, was charged with a modified 
tax. For two years the large profits were slightly 
reduced, but in 1889 they were again over 90,000,000 
francs. There was then another raising of the legal 
yield and the profit was again reduced, but began to 
recover as the yield of the factories went on increasing. 
In 1893 it was 39,000,000 francs, but in 1898 it had 
reached 54,000,000 francs. During this period, 1884 
to 1896, the yield of sugar from the roots had gone up 
from 6 per cent, to 11 per cent., and the French crop 
had increased from 265,000 tons to 668,000 tons. 

Turning again to Germany, the yield of sugar from 
the roots, which was, in 1871, 8-28 per cent., had risen 
by 1884 to 11 per cent. They had thus got more than 
ten years start of their French competitors. But in 
1896, when the French managed to reach a yield of 
11 per cent, the Germans had reached a yield of 12-66 
per cent. 

It must be borne in mind that in Germany, as in 
France, though the duty only struck a portion of the 
sugar produced, the full drawback was allowed on all 
the sugar exported. This was an enormous incentive 
to production and exportation and a serious loss to the 
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revenue. The German Government saw that their 
wise and moderate system had about done its work. 
In 1888 they took steps gradually to make a transition 
from the system of duty on the roots to the evidently 
more rational method of charging the duty on the sugar 
actually produced. In 1892 this period of probation 
was accomplished, the factories were under full excise 
supervision and a:ll the sugar paid the duty. But the 
German Government were wide awake to what was 
going on in France, so they presented the manufac- 
turers with a temporary direct bonus on exportation, 
which was to be abolished as soon as France and other 
countries ceased to give direct or indirect help to their 
sugar producers out of the revenue. Here again the 
German Government were quite wise and reasonable. 

The French Government followed suit in 1897 ; but 
again they made a mistake in overdoing it. They 
abolished the duty on the roots and levied it, very 
properly, on the actual sugar. But instead of coming 
to terms, in conformity with the German friendly 
overtures, they disregarded the invitation and gave a 
bonus on exportation just double that of Germany. 
This, as the French Minister said, was a defiance and a 
challenge. 

The German production had now increased to 1,821, 223 
tons, nearly three times that of France. Their revenue 
from sugar had gone down from 63,249,000 marks in 
1875 to 33,624,000 marks in 1886, and 14,677,000 marks 
in 1887. Then they began their reforms and the revenue 
recovered to an average of about 76,000,000 marks in 
the years 1889-92. After that the full duty on all the 
sugar was secured, and the revenue went up to 84, 92 
and 99,000,000 of marks for the next three years. The 
stimulus had done its work, for not only had the German 
production gone up to nearly 2,000,000 tons but their 
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exports of refined sugar, wliicli were 5,809 tons in 1871, 
had reached, in 1888, when the reforms began, 150,341 
tons, and in 1892, when the reforms were completed, 
270,607 tons. The direct bonus on export, which was 
then substituted as a temporary measure, brought the 
exports of refined sugar up to 503,928 tons in 1897. 
The German exports of raw sugar were 491,176 tons in 
1883, and remained much the same till 1894, when they 
rose to 609,662 tons ; in 1896 they were 760,657 tons. 
This is a striking picture of the progress of an industry 
under a judicious paternal Government. 

France was injudicious, but Austria was still more so ; 
and yet their system laid the foundation for an enormous 
and flourishing industry. The Austrian sugar duty 
was levied in a peculiar way. It professed to be a duty 
on the roots, but instead of a careful weighing of the 
roots, as in Germany, the quantity of roots was roughly 
estimated according to an official supposition of the 
capacity of the apparatus of the factory. It was, in fact, 
an estimate within an estimate. The Austrian manu- 
facturers were, therefore, not only stimulated to grow 
rich roots and to get the utmost quantity of sugar out 
of them, but also to make the apparatus of the factory 
capable of working more roots than were estimated by 
the Government. When the present writer visited the 
Austrian engineering works in 1871 he found them full 
to overflowing with work for the sugar factories, making, 
among other things, diffusion vessels which should turn 
out more juice per day than those then in use. There 
were also, in those days, some factories still working with 
hydraulic presses. They were a curious .sight. The 
work was carried on at such high pressure speed, in 
order to do more than the estimated quantity, that the 
place was a perfect pandemonium, and the floor covered 
with juice owing to the hurry and bustle of the 
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establishment. The Austrian Government were losing 
revenue to such an extent that it seemed probable that 
they would soon cease to receive anything from the sugar 
duty. This proved to be only too true. In 1867 the 
net revenue was 5,363,159 florins. By 1874 it had 
dropped to 1,742,324 florins, and in 1875, while the gross 
revenue was 9,337,435 florins, the drawback allowed on 
exports amounted to 9,472,991 florins, so that the sugar 
duty produced an actual loss to the Exchequer of 
135,556 florins. They remedied this disastrous state 
of things by insisting on a fixed minimum revenue 
with a gradual yearly increase. This checked the 
exports to a certain extent and the manufacturers 
loudly complained. In 1888, therefore, the whole 
system was abolished and the duty was levied on the 
actual sugar produced. The Government followed 
the example of Germany and gave a temporary direct 
bonus on exports, to be abolished when a general agree- 
ment with the other countries should be arranged. 
The manufacturers enjoyed the certainty of 9,000,000 
florins per annum and were satisfied. The stimulus 
to production continued and exports rapidly increased. 

Belgium and Holland levied the duty neither on the 
sugar nor on the roots but on the density of the juice. 
No one knows how much the manufacturers made out 
of this, because neither the quantity of sugar pro- 
duced nor the quantity consumed has ever been 
discovered. 

Russia desired to have a flourishing beetroot sugar 
industry, and after many vicissitudes hit upon a system 
which thoroughly answered the purpose of giving the 
necessary stimulus. The Russian Government, in 1894, 
took the matter into their own hands. They fixed 
(1) the quantity of sugar necessary for home consump- 
tion ; (2) the maximum price to be charged to the 
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consumer, a price, after deducting the duty, about double 
the price in outside markets ; (3) the quantity of sugar to 
be kept in reserve, a portion of which was to be thrown 
on the market if prices rose above the fixed limit. Each 
manufacturer was allowed to send into consumption 
a fixed quantity of sugar, and then his surplus produc- 
tion was apportioned to the home market in proportion 
to his total production. Here was not only a security 
for good profits in the home market but also a constant 
stimulus to over-produ'ction. Fortunately the Russian 
consumption, in spite of the high price, steadily 
increases, owing to the constant extension of the Empire 
eastwards. But at times there is a large surplus to 
be got rid of, which has to be thrown on the outside 
markets and sold for what it will fetch. The high price 
at home maintains even then, for the Russian producer, 
a large average profit far beyond the natural level. 
This is, in fact, a " Combine " or " Cartel," established 
and regulated, not by the industry but by the Govern- 
ment, and strictly supervised by them. The details 
have been modified from time to time, but the main 
features remain. The production in Russia was 159,000 
tons in 1875, 475,000 tons in 1885, and 679,000 tons in 
1895. It now exceeds a million tons. 

Turning to the exports from Germany and Austria, 
the former exported, in 1875, 7,245 tons of refined sugar, 
and, in 1897, 503,928 tons. Austria in 1875, exported 
39,887 tons of refined sugar, and, in 1897, 460,154 tons. 
The raw sugar exports in 1883 were, from France 42,236 
tons, from Germany 491,176 tons, and from Austria 
131,019 tons. From that year Germany kept up a 
steady export varying between 400,000 and 700,000 
tons per annum. The French exports were very fluc- 
tuating, as low as 3,000 and as high as 300,000 tons. 
Austria was also very fluctuating, as high as 180,000 and 
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as low as 31,000 tons. The exports of refined sugar 
from Austria are very high and very steady, because 
the profit from the duty or the bonus was so arranged 
as to give the turn to the production and exportation of 
refined rather than raw sugar. 

This rough sketch of the progress of the European 
beetroot sugar industry gives rise to many reflections. 
It has been artificially stimulated, as we see, to a vast 
extent, and it has now lost its artificial stimulus. The 
Brussels Convention of 1903 has put a stop to it. During 
its progress it won the race against cane sugar and became 
the dominant factor in the sugar markets of the world. 
What will happen now ? Will it hold its own or will 
cane sugar win the next heat ? 

To answer this question it is necessary to study the 
cost of production in the rival industries. The yield of 
beetroot sugar, per acre, is only one-and-a-half to two 
tons at the best. From the cane, in very favoured 
countries, as we have seen, the yield per acre can reach 
four to five tons. Then, as to skill and excellence in 
manufacture, the beetroot factories were at one time 
far in advance of the cane. The tropical industry has 
now learned the lesson from its European competitors, 
has improved its methods and goes on doing so very 
rapidly. But the European industry has its market 
almost at its doors, while the tropical sugar must 
sometimes travel long voyages to reach the consumer. 

As to actual figures, it is sufficient to say here that 
in the most advanced beetroot country, Germany, the 
average cost of production is about 9s. to 9s. 6d. per 
cwt. But Russia, which produces less than a ton to 
the acre, must have a considerably higher figure. The 
other countries come between the two. In a first-class 
cane sugar country, like Java or Cuba, the cost of pro- 
duction might often be a good deal more than a shilling 
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below the cost in Germany. One conclusion can easily 
be stated. The European producers will continue to 
make as much sugar as their consumers want so long as 
competition from outside is excluded. Whether they 
can maintain their exports on the present scale is 
doubtful. 

The reader may wonder why the United Kingdom, 
by far the largest sugar consumer in Etirope, is the 
only European country which produces no sugar even 
for its own vast consumption. The story which has just 
been told of the European sugar industry is a sufficient 
answer. As Mr. Robert Lowe told us years ago, ours 
is not a paternal Government. With a market for 
1 ,600,000 tons of sugar at our doors, and a good soil and 
climate, we import it all and read the sugar market 
report day by day under the cheerful heading of 
" Foreign Produce." Germany, in the meantime, with 
a home demand not much more than half of ours, not 
only supplies all her own sugar but has, every year, 
more than a million tons for exportation, half of which 
is refined sugar. These are curious facts, of which the 
general public, and even our rulers, know little and 
care less. 

The present production of beetroot sugar in Europe 
is as follows : 

Crop 1908-9 

Figures of the " Association Internationale de 
Statistique Sucriere," 



Country 


Number 

of 
Factories 


Roots 

Tons 


Sugar 
Tons 


Germany . . 
Austria-Hungary' . . 
Russia 
France 


358 
204 
277 
251 


11,809,200 
7,933,400 
8,184,900 
5,949,300 


2,079,220 

1,386,900 

1,240,300 

791,600 
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Crop, 1908-9- 


-continued 




Country 


Number 

of 
Factories 


Roots 
Tons 


Sugar 
Tons 


Belgium 


81 


1,711,600 


257,300 


Holland . . 


27 


1,350,000 


214,300 


Italy 


33 


1,526,700 


178,600 


Sweden 


21 


886,000 


137,600 


Spain 


31 


881,600 


110,000 


Denmark . . 


7 


436,350 


~ 65,450 


Roumania . . 


5 


166,850 


24,950 


Servia 


1 


36,300 


5,690 


Switzerland 


1 


27,200 


3,660 


Bulgaria 


1 


23,300 


3,120 


Greece 


1 


7,000 


870 


Total .. 


1,299 


40,929,700 


6,499,560 



The United States, after a few unsuccessful efforts 
in former days, began, in 1890, seriously to embark 
in the industry of beetroot sugar production. Clever 
men made a careful study, in the European countries, 
of the methods of manufacture ; the Department of 
Agriculture, and especially Dr. Wiley, the chief of its 
Bureau of Chemistry, rendered valuable advice, and the 
small beginning soon grew to large dimensions. In 
1892 there were six factories, turning out 13,000 tons 
of sugar. In 1902 there were forty-one factories, with 
a total sugar production of 218,406 tons. In the 
season 1908-9, sixty-three factories produced 421,244 
tons. The industry enjoys, like its sister cane sugar 
industry in Louisiana, the profitable privilege of entry 
to the home markets duty free. At present the agricul- 
tural branch of the industry is not a great success, their 
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average weight of roots to the acre being only eight to 
ten tons. The manufacturing department, no doubt, 
includes many up-to-date factories, and the results will 
probably improve steadily year by year. In the last 
three years the extraction of the sugar has increased 
from 11 '4 per cent, to 12-6 pei: cent. Why the farmers 
do their part of the work so badly is not explained. In 
many, parts, no doubt, the cHmate is not so favourable 
as it is in Europe. The industry is, however, very 
sanguine with regard to the future, and we can only 
wish them every success in their brave determination 
to grow and prosper. 
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CHAPTER X 

COMPETITION 

The remarkable and sudden growth of the beetroot 
sugar industry, as related in the last chapter, was 
stimulated in every possible way, first by a quiet, unseen 
but well-known system of under-estimate of the duty 
to be levied, coupled with full payment of drawback 
on exportation ; and afterwards by the payment of a 
direct bonus on exportation. All this the reader must 
have thoroughly realized from the facts just described. 
He must now be led, for a moment, a step further back 
in the history, to a time in the early sixties when the 
beetroot industry was still in its youth and the dominant 
factor in the European sugar markets was the refiner. 
We made all our own refined sugar in those days and were 
quite happy. But our comfortable times were to be 
rudely disturbed. An invitation was addressed to the 
British Government to join France, Belgium and Hol- 
land in an International Conference on the sugar duties. 
The refiners here got no benefit from the duty and were, 
therefore, quite willing to have the matter discussed. 
It was not very clear why the other countries should 
desire us to join them in reforming their own tariffs. 
To judge from the result it would almost seem as if they 
brought us into the discussion in order to get our duties 
altered. If so, they were entirely successful. Our 
Government did exactly what they wanted, and kindly 
did it even in advance of the international agreement. 
This may have been magnanimity but can hardly be 
regarded as good business. It would have been better 
to wait and see how the terms of the Convention were 
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carried out. However, it was signed and ratified in 
1864, and the only result, so far as this country was 
concerned, was a constantly increasing supply of loaf 
sugar from France and Holland. In five or six years 
the competition became serious. Many of the London 
loaf sugar refiners retired from business. The rest 
began to look into the matter and soon found out the 
cause of this alarming invasion. According to the 
terms of the Convention the duties on raw sugar were to 
be levied according to the colour of the sugar. There 
were three or four classes, paying different rates of duty, 
the brownest sugar in the lowest class, and so on up to 
the finest in the first class. The system worked quite 
fairly in this country, where the refiners used great 
varieties of raw sugar from all parts of the world. But 
in Paris the refiners were beginning to use the raw beet- 
root sugar, the quality of which was not accurately 
indicated by the colour. They could get sugar classed 
as yielding only eighty per cent, of refined which in 
reality yielded ninety per cent. In France the duty 
was very high and, therefore, the profit on ten per cent, 
of sugar escaping the duty was very large. The full 
drawback was allowed on exportation and, therefore, the 
refiner naturally got the full duty from the home con- 
sumer. He, therefore, got a profit of ten per cent, of 
the duty on the whole of his production. After the 
war the duty was greatly increased and so was the 
refiner's profit. 

In 1872 our markets were, consequently, flooded with 
loaf sugar from Paris. A general meeting of British 
refiners, at which every firm in the kingdom was repre- 
sented, was held in London, and a Committee was 
appointed to deal with the subject and induce the 
Government to obtain a rectification of this gross abuse 
of the terms of the Convention. The Committee set to 
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work with a will, but they little knew that they were 
entering upon a thirty years' struggle, of which they 
only saw a small beginning at that time. 

The Foreign Office took the matter up very willingly. 
It was a complicated subject, but they gradually learned 
their lesson and did their best. Some of the refiners 
began to add diplomacy to their other labours and the 
contest went merrily on. There were despatches and 
counter-despatches without end, but the foreigners were 
too clever for us. 

The refiners, however, found very useful allies in a 
most unexpected quarter. The French beetroot sugar 
producers, as related in the last chapter, were under 
stringent excise supervision and had to pay duty on 
every ounce of their sugar. If anyone in France ought 
to have been allowed to " get a pull " out of the duty 
it was the beneficent agricultural industry of sugar 
production, not the three or four milhonaire sugar refiners 
in Paris. The country manufacturers were naturally 
jealous of the favours enjoyed in Paris which they were 
not allowed to share, and they also saw that large 
exports of loaf sugar to England robbed them of good 
customers there and made them more dependent on the 
Paris monopoly. They, therefore, threw themselves into 
the fight with great spirit and considerable success. 
Members of the National Assembly were enlisted on their 
side and the abuses were well exposed by eloquent 
speakers. 

The remedy proposed by the British refiners, and 
backed up by their French friends, was that the refin- 
eries should be under the same excise supervision as 
the beetroot factories. If the refined sugar was made 
" in bond," that is, without any duty having been paid, 
then the portion which went for export would require 
no payment of drawback, and that which went for 
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home consumption would pay the full duty on leaving 
the refinery. The cure was absolute and easy. A 
system which worked without difficulty in hundreds of 
beetroot factories could be very easily worked in three 
or four refineries. The arguments were put before the 
National Assembly with great ability and a law was 
actually voted for putting the refineries under excise 
supervision and thus getting the full duty on the 
sugar actually produced and paying no drawback on 
exportation. 

This was a great triumph, and success appeared 
to be more than probable. Our Government urged 
the matter very steadily, an International Conference 
was held in Brussels in 1875, followed by two 
more in Paris in 1876 and 1877. But the foreign 
delegates stubbornly resisted. They proposed a com- 
promise. " Saccharimetry," they said, would be a 
sufficient remedy. All sugar entering the refinery 
should be analysed and the duty levied accordingly. 
The British delegates, very properly, had no faith in 
this proposal as a sufficient security against clever 
manipulations, and held their ground firmly. The 
French Government shelved the Bill voted by the 
National Assembly for " refining in bond," and showed 
no great desire to protect their revenue. The Paris 
refiners were too strong and won the battle. There was 
only one British loaf sugar refiner left. 

During this initial phase of the coming struggle the 
British Refiners' Committee induced the West India 
Committee to join hands with them. The West Indians 
saw that every ton of foreign refined sugar imported 
displaced an equivalent quantity of their raw sugar. 
It was also pointed out that new abuses, as described 
in the last chapter, were making their appearance in 
Germany and Austria, and that very soon raw beetroot 
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sugar, enjoying the extra profit derived from a vicious 
system of levying the duty, would be invading British 
markets on terms with which no cane sugar producer 
could compete. This turned out to be only too true. 
Not only raw but also refined sugar from Germany and 
Austria began to pour in, the quantity increasing 
rapidly from year to year. 

The two industries of British refining and Colonial 
sugar production demanded that a Select Committee 
of the House of Commons should be appointed to examine 
the whole question. Mr. Ritchie, then member for the 
Tower Hamlets, obtained the Committee and presided 
over it with great ability for two years, 1879 and 1880. 
The inquiry was carried out thoroughly and was in every 
way — except practical effect — a great success. 

The foreign delegates at the various conferences had 
pointed out, in view of what was going on in Germany 
and Austria, that it would be quite impossible for their 
Governments to agree to any Convention 'for the aboli- 
tion of these artificial aids to foreign manufacturers 
unless the British Government would give them security, 
by a clause in the Convention, that they should no 
longer have to compete in British markets with sugar 
receiving similar advantages from other foreign Govern- 
ments. This was such a reasonable and necessary 
demand that it could not be disputed or disregarded. 
If a foreign producer receives from his Government 
some gift out of the revenue which enables him to seU 
his produce below cost price and yet make a good 
profit, it is not only reasonable and consistent with 
common sense but also absolutely necessary, if British 
industry is to survive, that such a direct attack on our 
industries should be warded off by some defensive 
action. The amount of the artificial profit thus obtained 
could, in the case of sugar, be very accurately define 



COMPETITION 1 17 

and therefore it would be easy to countervail it by an 
equivalent duty. The sugar would then enter our 
markets on equal terms with its British or other com- 
petitors. The benefit it received from its Government 
would be put into our Exchequer for the relief of the 
British tax-payer, and everyone would start fair. It 
would be a tax on foreign Government bonuses, not a 
tax on sugar. 

This was the argument, and it was met, not with 
argument but with violent indignation and heated con- 
troversy. The discussion got warmer the longer it 
proceeded, but the warmth was all on the part of the 
opponents of a countervailing duty, while its advocates 
were quite cool and stuck to a pure economic and scien- 
tific statement of their case. They had many suppor- 
ters among real political economists, and a great army 
of unreasoning opponents whose sole cry was that 
duty should be levied for revenue purposes only. The 
case of sugar was sufficient to show how erroneous that 
curious dogma really was. The Select Committee saw 
this at once, and the more the witnesses were cross- 
examined by the dogmatic party the more clear their 
case became. The Committee reported, by a majority 
of seventeen to five, in favour of a countervailing duty. 
The minority issued a report in which no allusion was 
made to the subject. They were full of it during the 
examination of witnesses, but were so thoroughly beaten 
in argument that they wisely avoided it in their report. 

It would require many chapters to give a full history 
of this interesting controversy which raged for many 
years. It suffices to say that in the end many opponents 
were converted. In 1899 the Indian Government could 
no longer endure the serious injury to our Indian sugar 
industry inflicted by the hundreds of thousands of tons 
of Austrian and German refined sugar which were 
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" dumped " there when European markets were glutted 
with the artificially stimulated over-production in those 
countries. A scale of countervailing duties was drawn 
up in India and submitted to Parliament in the Indian 
Tariff Bill of 1899. A great debate took place, and Mr. 
Chamberlain made an eloquent and convincing speech, 
in which he stated the whole case in favour of the duties 
with remarkable clearness and force. He challenged 
the House to establish once for all the principle of a 
duty to countervail such a foreign artificially stimulated 
competition as this, and the House supported him by 
a large majority. This was four years before his great 
pronouncement in 1903. Again, Sir Robert Giffen, who 
as one of the Government experts had fought valiantly 
against the sugar industries in his evidence before the 
Select Committee in 1879-80, made the following hand- 
some recantation at a meeting of the Royal Statistical 
Society in 1902. Speaking of his evidence in 1879, he 
said that " he was not sure that he would have taken 
the same hne if he had been able to look forward a 
quarter of a century and see what the result was to be 
of allowing these bounties to continue. People became 
wiser as time went on, and a good many of the assump- 
tions which it was perhaps legitimate to make a quarter 
of a century ago had been falsified by events . . . but, 
having had a quarter of a century's more experience, 
he was satisfied that these bounties must be treated as a 
great infraction of free trade, and that all the countries 
affected by them were quite entitled to take exceptional 
measures to put an end to them. . . Whatever we 
might gain temporarily in consequence of what foreign 
countries gave us by these bounties, they were not to be 
endured, and we should join in this general movement 
in favour of free trade." 

The Report of the Committee fell dead, and the 
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question, so far as diplomacy was concerned, slumbered 
more or less for several years. In 1880 the Government 
made a feeble effort to reopen negotiations, but were 
met at once, very properly, by the French Government, 
who pointed out that they could not consider the matter 
until the British Government were prepared to give the 
contracting parties security that they should not have 
to compete in British markets with sugar receiving 
similar advantages in other countries. 

In 1888 an International Conference met in London 
and included Germany and Austria. But, though a 
Convention was more or less agreed to by the contracting 
parties, its presentation in the House of Commons for 
ratification was met by one or two speeches which might 
easily have been answered, but which apparently so 
frightened the Government that they promptly with- 
drew the Bill. Great Britain had, on this occasion, to 
bear the obloquy of rejecting the Convention. 

The controversy raged fiercely at that time. The 
dogmatists had fallen back on the argument that the 
sale of goods below cost price was such a blessing to the 
consumer that it was wicked to attempt to stop it. 
They failed to see that if industries are injured by such 
competition the consumer also suffers. Production is 
reduced and prices rise. This is exactly what has 
happened with sugar. Very low prices have alternated 
with very high prices at regular intervals. As the late 
Lord Farrer pointed out, glut is followed by collapse 
and ruin. The short-sighted dogmatists declare, on the 
other hand, that they do not mind this ; they welcome 
ruinous prices as they do sunshine. 

Another ten years elapsed, the competition among 
the various beetroot sugar producing countries had 
become more and more keen and the weaker ones began 
to pine for some way of escape from such an artificial 

9— (1463) 
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state of things. Another Conference was called and 
met at Brussels in 1898. The numbers had multiplied. 
France, Belgium, Holland, Germany, Austria, Russia, 
Spain, Sweden and Great Britain were now gathered 
together and showed some real intention to make the 
Conference a success. It was an interesting discussion, 
but all hopes of success were wrecked by Russia. It 
was agreed that the Russian system was a flagrant case 
of unfair advantages conferred by the Government on 
their sugar industry, with the effect of artificially 
stimulating production and disturbing the natural 
course of competition. Russia indignantly denied the 
imputation and the Conference broke up. 

At that date Germany exported 760,000 tons of raw 
sugar and 426,000 tons of refined. Austria exported 
377,000 tons of refined, and Hungary 40,000 tons. 
The average yearly exports from Russia for the period 
1885-95 had been 72,000 tons, practically all refined 
sugar. In 1896 the Russian exports went up to 221,000 
tons. An interesting foot-note to the Belgian table of 
(so-called) statistics says : " The figures relating to the 
production of sugar are approximative, the duty being 
based on a presumed yield." This is evidently the case, 
for on adding the production and imports for 1897 we 
get the figure of 222,185 tons, while we find the total 
exports amount to 236,027 tons, leaving a minus 
quantity for home consumption. 



CHAPTER XI 

DIPLOMACY 

The United States Government were not going to 
allow their sugar industries to be ruined by the artificial 
system of forcing production and exportation, now 
almost universal throughout the European beetroot 
industry. They were very happy to import the sugar, 
but it must leave its artificial advantages at the Custom 
House as it passed through. The practical result of 
this poUcy was that not only tehs but hundreds of 
thousands of tons of superfluous European beetroot 
sugar were imported into the States without hurting 
anybody, while the American revenue was swelled at 
the expense of Germany and Austria. The exporters 
paid the countervailing duty and were thankful to get 
rid of a good part of their overburdened stocks. The 
United States thus became the only market where our 
West Indian sugar producers could escape from this 
ruinous competition — it was their salvation. The Indian 
Government followed the example of the United States 
and gave the same relief to our producers in the East. 

Great Britain, in the meantime, gloried in allowing 
the European producer to enjoy a preferential position 
in her markets. He was in exactly the same position 
as if his sugar were admitted free while all other sugar 
was charged with a duty. That treatment would be 
rank heresy if bestowed upon British producers ; but 
the other way round it was hailed with delight as the 
most perfect application of the only true economic 
doctrine. 

Our Colonial Office began to think otherwise, and the 
121 
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Foreign Office was quite ready to co-operate in applying 
some remedy to this crying injustice, rapidly becoming 
a scandal. They only wanted a mandate and, fortu- 
nately, they got one. The Congress of Chambers of 
Commerce of the Empire met in London in 1900. The 
London Chamber, with some difficulty, had been induced 
to take up the sugar question and Sir Nevile Lubbock, 
Chairman of the West India Committee, was entrusted 
by the London Chamber with the duty of moving a 
resolution at the Congress, to the effect that it was time 
for an International Conference for the abolition of these 
artificial stimulants to production and exportation, and 
that our Government should indicate their determination 
to take steps, either by means of a countervailing duty 
or by prohibition, to put a stop to them. Sir Nevile 
Lubbock made a most convincing speech, and was so 
well backed up, not only by Sir Thomas Sutherland and 
by the President, Lord Avebury, but also by many 
distinguished Colonial delegates, that the resolution 
was carried by a large majority. 

This was exactly what the Government wanted. 
Immediate steps were taken to call a fresh Conference, 
which eventually met in Brussels in the winter of 1901. 
This Conference was a big affair and the fbreign delegates 
knew that the British Government — for the first time — 
meant business. It required a very large table to accom- 
modate delegates representing Belgium, Austria, Hun- 
gary, Germany, France, Spain, Great Britain, Italy, 
Holland, Roumania and Sweden. 

This Conference had to deal not only with those 
abuses which were rampant in 1898 but also with a new 
method of carrying out, on a still larger scale, the 
process of exterminating all unaided competitors. The 
manufacturers in Germany and Austria had taken a 
leaf out of the Russian book and developed a new way 
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of fighting the French. The industry in each country 
formed what is called a " Cartel." They were so similar, 
and their results so identical that it will be sufficient to 
describe, very briefly, the German Cartel. The consump- 
tion duty, that is, the duty actually paid by the con- 
sumer, was 10s. per cwt. ; but the import duty, that is, 
the duty which anyone outside would have to pay in 
order to enter into the competition, was 20s. per cwt. — 
just double. The surtax on imports was, therefore, 10s. 
per cwt. and, within the limit of that large amount, the 
home producer could raise his price to the consumer 
without fear of outside competition. But to effect this 
it was necessary that the whole industry should com- 
bine. They did so, and bound themselves down under 
severe penalties to adhere to the arrangement. The 
refiners were to raise the price to the consumer and to 
pay the raw sugar producers a fixed share of the resulting 
profit. The practical outcome was that the raw sugar 
producer received 3s. 6d. per cwt. more than the outside 
value of his sugar, while the refiner enjoyed the balance 
of the profit — 4s. 6d. per cwt. These were, indeed, 
glorious profits. The great glut of sugar was rapidly 
increased, but the profit in the home market was so 
large that they could afford to sell their surplus for what 
it would fetch and yet make an abnormal profit on their 
total out-turn. The value of sugar in the world's 
markets fell 3s. per cwt. below the cost of production, 
but the German producers were delighted, declaring that 
the right policy was to keep prices down so as to crush 
all outside competition. They very nearly succeeded. 
This was regarded with dismay not only by the ordinary 
unaided producer but also by the rest of the beetroot 
industry itself, which had long enjoyed and still retained 
the smaller benefits so generously bestowed upon them 
by their paternal Governments. 
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This was the state of tension in which the Conference 
met at Brussels, and this was the one subject for dis- 
cussion — ^to abohsh the Cartels. It was a long and 
tedious process, but by the end of February, 1902, the 
work was completed and all that remained was to wait 
anxiously for the ratification of the Convention which 
was provisi'onally signed on the 5th March, 1902, and 
came into force on the 1st September, 1903. 

The usual margin between prices of raw and refined 
sugar in Germany was 3s. 6d. per cwt., but when the 
Cartel was in operation it rose to 10s. 6d., and when the 
Cartel was abolished by the Convention it fell again to 
the normal figure. On 15th January, 1902, a calcula- 
tion of the profit arising from the Cartel, based on the 
prices of the day, gave the figure of 7'90 marks per fifty 
kilogrammes, that is, nearly 8s. per cwt. of sugar con- 
sumed. This, calculated on a consumption of 703,507 
tons, showed a profit of £5,558,495 for the industry, 
with which they could make contributions to those who 
lost money on exports. The German Cartel profit was 
sufficient to furnish a bonus of about 5s. 5d. per cwt. 
on the refined exported, or 4s. lOd. per cwt. on the raw 
sugar exported. The Austrian Cartel profit, calculated 
in the same way, was found to amount to more than 9s. 
per cwt. of sugar consumed, showing an annual Cartel 
fund of ;£2,957,868, sufficient to furnish a bonus of 
4s. 8d. per cwt. on the refined sugar exported, or 4s. 2d. 
per cwt. on the raw sugar exported. In the year 
ending July 31st, 1902, Austria-Hungary produced 
1,171,056 tons, consumed 349,117 tons, and exported 
739,186 tons. In the same year Germany produced 
2,302,246 tons, consumed 743,520 tons, and exported 
1,144,317 tons. Together, these two countries were 
able to furnish the outside world with nearly 2,000,000 
tons of sugar. They were selling it at 3s. per cwt. below 
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the cost of production and hoped soon to become masters 
of the situation. 

The Convention put a stop to the Cartels by fixing 
the surtax at a maximum of 2s. 6d. per cwt. This was 
more than enough to keep out competition, and the 
British delegates feared that a Cartel might be formed 
to exploit even this reduced surtax ; but the situation 
was critical, and it was better to accept the compromise. 
Subsequent experience has shown that half that surtax 
suffices to keep out competition. The large surtaxes, 
therefore, can have had no other object than to enable 
producers to raise prices in the home market. This is 
why excessive surtaxes must always be regarded as a 
form of State aid calculated to stimulate production 
and exportation with the result of disturbing the natural 
course of the world's industry and trade. There is 
nothing to prevent the same system being applied to 
iron, steel, cotton or woollen goods or any other article 
of commerce. 

The details of the Convention were summarized by 
the writer in the Economic Journal (Journal of the 
Royal Economic Society) for March, 1904, from which 
he makes the following brief extracts. 

The first Article of the Convention declares that the 
contracting parties undertake to suppress direct and 
indirect bounties on the production or exportation of 
sugar, and proceeds to define, as follows, some instances 
of the way in which such advantages may result from 
State legislation. 

[a] Direct bounties granted to export. 

(&) Direct bounties granted to production. 

(c) Total or partial exemption from taxation granted 

for a part of the manufactured product. 
{d) Advantages derived from excess of yield. 



DIPLOMACY 127 

(e) Advantages derived from the exaggeration of the 
drawback. 

(/) Advantages derived from any surtax in excess of 
the rate fixed by Article III. 

Definition (/), inserted at the instance of the British 
delegates, was absolutely essential in order to meet 
the case of the Cartel bounties. They proposed to define 
Cartel bounties as " advantages derived from any 
surtax," but in view of the critical state of the negotia- 
tions accepted the limitation. The first Article is, 
therefore, so far inconsistent that, though it declares 
the abolition of all bounties, it premits any Cartel 
bounty which may be obtained from the reduced surtax 
fixed by Article III. The figure of this surtax was, 
of course, a great bone of contention, but was finally 
fixed at six francs per 100 kilogrammes, that is, 2s. 6d. 
per cwt. 

The direct bounties in Germany, France, Austria 
and Holland came under definitions (a) and (b). The 
bounties defined under (c), {d) and (e) belong to one 
family and are practically interdependent. Levying the 
duty on an estimated yield is probably followed by the 
obtaining of a yield in excess of the estimate, and conse- 
quently by " a total or partial e:!^emption from taxation 
for a part of the manufactured output." But this 
would not necessarily create a bounty unless the full 
amount of duty were returned in drawback on export. 
In that case the manufacturer can obtain the full duty 
from the home consumer ; but if it were not so the 
exemption from taxation would merely operate as a 
reduction of duty to the consumer. Where the full 
drawback is returned on export, though the full duty 
has not been paid by the manufacturer, the drawback 
becomes practically an exaggerated one and the bounty 
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is really the result of a combination of the cases defined 
in (c), {d) and {e). 

The second Article abolishes such bounties as are 
here defined by prescribing excise supervision of factories 
and refineries, so that no duty shall be charged on the 
estimated yield, and therefore no drawback paid on 
exported sugar. The sugar will be manufactured and 
refined " in bond," that is, without having paid any 
duty ; drawbacks will thus be abolished, and the sugar 
for home consumption will pay the duty when delivered 
for that destination. 

The third Article fixes the maximum surtax at six 
francs per 100 kilogrammes. 

The fourth Article is the penal clause, the object 
of which is to give the contracting States security that 
they shall not in future have to compete with bounty-fed 
sugar. It declares that a duty not less than the amount 
of the bounty shall be imposed in the markets of the 
contracting States on sugar from all countries that 
grant bounties. In the case of bounties arising from a 
surtax higher than that fixed by Article III, the counter- 
vailing duty shall be calculated by deducting from the 
surtax the figure so fixed and taking half the difference 
as representing the bounty. 

These then are the sahent points of the Convention : 
the decision to abolish all bounties ; the establishing 
of manufacturing and refining " in bond " ; the limita- 
tion of the surtax ; and the security to the contracting 
Powers that bounty-fed sugar will no longer be tolerated 
in their respective territories. 

There is one minor point in the Convention which calls 
for a word of comment. The fourth Article lays down 
the rules for countervailing a bounty by means of an 
equivalent duty, but it adds as an alternative that the 
high contracting parties reserve to themselves the power 



DIPLOMACY 129 

to prohibit the importation of bounty-fed sugar. This 
appears to have arisen from some curious superstition 
on the part of the British Government that a duty might 
be regarded as contrary to the principles of free trade, 
but that prohibition could not fall under that stigma. 

If this was the idea it shows a curious want of grasp 
of the subject. A bounty destroys free trade in the 
country which receives the bounty-fed commodity, 
because the firoducer of that commodity is at once 
placed in a position of favour as compared with his 
competitors who receive no bounty. The foreign pro- 
ducer is practically protected by his bounty in British 
markets if his sugar is allowed to be imported in open 
competition with sugar which receives no bounty. The 
effect is exactly as if the bounty-fed sugar were admitted 
free and the other, receiving no bounty, were struck 
with a duty. To eliminate this inequality is the sole 
object of the countervailing duty. It is, in fact, a duty 
on bounties, not on sugar. It accepts the bounty for 
the benefit of the whole nation of taxpayers by putting 
it into the Treasury, and leaves the sugar to compete 
with all other sugar on equal terms. Therefore, under 
a system of countervailing duties we do not lose the 
benefit of the bounty, we do no injustice to the bounty- 
fed producer, and we save the consumer from the danger 
to his interests arising from the effect of bounties in 
discouraging and eventually destroying his natural 
sources of supply. None of these arguments can be 
used in favour of prohibition. 

The Convention expired in 1908 and had to be renewed. 
The British Government, generally so simple-minded 
and easily over-reached, did a crafty thing. Five years 
previously they had yielded to the reasonable demand 
of the foreign governments who; for thirty years, had 
persistently urged that they could not be bound by treaty 
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to abolish their bounties until Great Britain undertook 
that they should no longer have to compete on British 
markets with bounty-fed sugar. Having at last secured 
the abolition of the bounties, the British Government, 
at the earliest opportunity, turned round and declared 
that they were about to readmit bounty-fed sugar to 
their markets. The foreign governments were in a 
position of great difficulty. They had no desire to 
revert to the ruinous system of former days and they 
had to give in. 

Russian sugar, with its bounty, was to come in without 
let or hindrance. There was a great flourish of trumpets. 
The system of restricted " importation " was to be 
abolished. This was really all moonshine. The world 
produces fourteen million tons of sugar, and we consume 
one million and a half. There are at least twelve million 
tons (the rest goes to the United States) from which we 
are free to make our selection. There is, therefore,, no 
restriction. Russia, it appears, after sending her usual 
exports to Finland and Persia, has an average surplus 
of about 40,000 tons, some of which may come here. 
What is this drop in the ocean of fourteen million tons ? 
As it happens, Russia has now no surplus. So much 
for restriction of imports. 

There were loud cries, when the Convention was 
coming into force in 1903, that the price of sugar would 
be raised enormously. Great political economists, with 
a turn for mathematics, sat down and calculated the 
exact figure. Our consumption, they said, was 1,600,000 
tons, and the bounties were £5 per ton. Multiply the 
consumption by five and you get £8,000,000. Behold 
the loss to the British consumer ! They were not 
aware that price is governed by supply and demand 
and by nothing else. But, nevertheless, the figure was 
freely quoted even by statesmen of the highest rank, 
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and was eagerly swallowed as an indisputable fact. 
They must have been quite surprised to find that supply 
and demand went on governing market prices just the 
same as usual, and, as there happened to be too much 
sugar, prices went down instead of up. Then a most 
fortunate accident happened for the alarmists. The 
European beetroot crop of 1904-5 suffered from a 
severe drought and produced 1,200,000 tons less sugar 
than the estimate. Prices naturally rose and the 
alarmists cried, "We told you so." The rise which took 
place was, in fact, a clear proof of the danger to con- 
sumers in having to depend on one crop, confined to a 
small portion of Europe, for their supply of sugar. And 
this dependence on one crop was the direct effect of the 
bounties. So it was the bounties that were reaUy the 
cause of the scarcity and the high prices. Europe, of 
course, sowed a large acreage in 1905, on the strength 
of the good prices, and had a fine season and a bumper 
crop. In August, 1905, we were back again at the old 
price, a price even below the cost of production. Since 
then consumption has overtaken production and prices 
are mending, but one thing is certain, now that bounties 
are abolished prices in the long run will be governed by 
cost of production. The beetroot sugar industry stiU 
keeps up its production, as will be seen by figures in 
the appendix, but it does not increase, owing to the 
good price for cereals. Cane sugar comes to the rescue, 
but it takes time for things to right themselves after 
such a disturbance of the natural course of production 
as the foregoing history of the beetroot industry so 
completely illustrates. The fair fight between beet 
and cane is still to come. 



CHAPTER XII 

THE SUGAR MARKET 

There are other sugars than the products of the cane 
and the beetroot, and they must not be forgotten. The 
most important is what is called, in the market, " Pal- 
myra Jaggery," from India, sometimes called in that 
country, "Gur," of which at one time this country used 
to import appreciable quantities. Its production 
appears to be a considerable industry in India. The 
juice is tapped at the top of the tall palm-tree and 
caught in earthen pots suspended from a grooved stick 
which directs the flow of juice into its receptacle. ^ The 
pots are collected each day and the juice boiled down 
to the crystallizing point. Mr. F. Noel Paton, Director 
General of Commercial Intelligence, in a recent lecture 
delivered at Lahore, gave an interesting account of the 
sugar crops of India and stated that the crop of palm 
sugar amounts to the surprising quantity of 560,000 
tons. He states that the total industry of cane sugar 
production in India has decreased during the last ten 
years, " in the reporting tracts of India," to the extent 
of 570,000 acres, " equal, say, to 712,500 tons of sugar." 
It is evident from this way of stating the facts that the 
Indian sugar production as published is merely a rough 
estimate of one-and-a-quarter tons to the acre. He 
illustrates this fact still further when he says that a 
great part of the indigenous sugar " will necessarily 

1 The tapping of the juice is often incorrectly described ; there 
is no incision in the bark. Tlie long flower is tied up and a piece 
cut off at the top. The pot is tied on and juice flows into it from 
the wound. It is cut again when the juice ceases to flow, and 
so on from day to day. 
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continue to be consumed in the form of cane, gur, or 
jaggery." Consuming it in the form of cane means 
carrying about a piece of cane and sucking it. While 
production decreases importation has increased in the 
last ten years from 204,000 tons to 533,000 tons. He 
hopes, however, that some day India may produce 
sugar according to modern methods, but he evidently 
has his doubts. 

Another tree that produces sugar is the sugar maple 
in America. Here the juice is really tapped from the 
stem and boiled down into sugar. The quantity annu- 
ally consumed in America is about 11,000 tons. The 
people who hve in the country of production tell us it is 
so nice that we shall never get a chance of tasting it. 

Lastly comes Sorghum sugar, contained in the stalk 
of a grain-bearing plant. The stalks are crushed like 
the sugar cane and the juice clarified and boiled in a 
miniature imitation of a cane sugar factorj'. The 
quality of the juice is so inferior that it can never com- 
pete with cane or beet. Ordinary maize, they say, is able 
to produce a little sugar, paper being made out of the 
refuse. If such an enterprise were successful the profit 
would come from the paper, not the sugar. 

Coming now to the subject of the sugar market, there 
are still a select few who can recollect what the sugar 
market in Mincing Lane was before the advent of beet- 
root sugar, that is, in the early sixties. The West India 
merchants and their brokers, together with merchants 
and brokers who dealt in sugar from other quarters of 
the world, were the sellers. The buyers were the 
refiners and the wholesale grocers or dealers in raw 
grocery sugars. But these wholesale grocers had also 
another market to attend, and a very important one — 
the refined market. All the refined sugar consumed in 
the country practically came from British refiners, so 
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that, in the case of London, a buyer from every whole- 
sale grocer or dealer had to make a tour of the East End 
early every morning to call on some twenty refiners and 
buy their goods. They were sometimes there by nine 
o'clock, especially if anything was coming out which 
was particularly wanted, and their tour took them about 
two hours. Mincing Lane also began work at that early 
hour. There were often public sales the valuation of 
which occupied buyers for more than an hour. Then 
came the private market for the sale of West Indian 
sugar ; every show-room had to be visited, and the 
early bird picked up the choice lots, or rather, he made 
his bids and very often had to wait till the afternoon 
before the merchant, who came down at midday, had 
made up his mind. At one o'clock the public sales 
began and often lasted for more than an hour. The 
industrious sugar-buyer, who made his appearance at 
nine a.m., often did not get his work done till 
three p.m. 

The Mincing Lane sugar market of to-day is a very 
different thing. The public sales are a mere nothing. 
West India brokers have nearly disappeared, the advent 
of the merchant at noon is a thing of the past, and you 
can buy a thousand tons of sugar in five minutes. This 
transformation is all the result of the beetroot sugar 
industry. Beetroot came into Mincing Lane at first 
in pill boxes, carried furtively by the seller in his waist- 
coat pocket and shown in a deprecating way as being 
a very impertinent intrusion. Only one or two refiners 
would try the experiment, but they did not regret it. 
In Greenock one wide-awake sugar refiner informed liis 
broker that he did not want to buy hundreds of tons, 
he wanted to buy thousands. Here was a grand oppor- 
tunity for some intelligent and enterprising foreigner to 
develop a new business, He came exactly at the right 
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moment, and at the end of his career he was one of the 
greatest sugar-brokers of the world. He not only 
supplied the refiners with their raw material but, 
eventually, had every kind of foreign refined ready for 
the wholesale grocer. One of the oldest established 
houses among the English sugar-brokers followed his 
example, opened branches in Paris and Magdeburg, and 
ran a very good race with him. 

Then came a great help. Those refiners who used 
beetroot sugar on a large scale soon found the want of 
some organization for getting rid of the constant worry 
of complaints of quality and weight in the deliveries 
of the beetroot sugar they were importing. The result 
was the foundation of the London Beetroot Sugar 
Association. This organized body of buyers and sellers 
has worked admirably. A form of contract was estab- 
lished which became, eventually, a very complete and 
effectual document. Every dispute is now settled by 
arbitration, carried out by the Council of the Association 
' in a simple but efficient manner. The sugar is bought 
and sold on the basis of analysis. Samples are most 
carefully taken under the supervision of officers of the 
Association. A portion of the sample is placed in three 
sealed bottles, of which one goes to the seller, one to the 
buyer, and the third to the laboratory of the Association. 
If there is a serious discrepancy between buyer's and 
seller's analysis the third sample is analysed by the 
chemist of the Association, and the average of the two 
nearest analyses is taken as the basis of the invoice. 
Here is at once a system which makes the buying and 
selling of sugar mere child's play. The large brokers 
with their branches abroad can let you have any quantity 
of sugar you desire. The American Sugar Refining 
Company, which refines the greater part of the sugar 
consumed in the United States, has an office in Mincing 
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Lane and has been known to buy as much as 10,000 to 
20,000 tons in an afternoon. They do not want it now ; 
they can get cane sugar much cheaper. 

The British sugar refiners now supply about 600,000 
tons to our consumers, and at one time made it nearly 
all from raw beetroot sugar. That indicates the quan- 
tity of that commodity which we annually imported. 
But the foreign refiner now supplies our consumers with 
more than 900,000 tons of refined beetroot sugar every 
year, so that here we have 1,500,000 tons accounted for 
without any of the old trouble of valuing and attending 
public sales, or visiting countless private show-rooms, 
at the expense of many hours of valuable time. There 
only remains to be dealt with in the old-fashioned way 
about 100,000 tons of grocery or miscellaneous cane 
sugar, including, of course, our fine colonial produce, 
such as the splendid yellow crystallized sugars from 
Demerara and the West India Islands. This is the 
change that has come over the Mincing Lane sugar 
market since 1860. 

But the change has not created a wilderness, as might 
be supposed. On the contrary, the members of the sugar 
market are there in swarms. This is the speculative 
market, a new invention not so very long ago, but now, 
in the eyes of the members, a very old affair. There is 
a " Call " in the morning, another in the afternoon, 
where prices fluctuate, not by 6d. per cwt. as in the old 
days of real buying of solid sugar, but by farthings or 
halfpennies. When the market is really active there 
may even be a violent rise of a penny. All this may 
seem very childish but it has its practical side. A big 
bond fide sugar-broker sells a thousand tons of solid 
sugar to a refiner, and he can at once cover his sale in 
the market by buying a thousand tons of imaginary 
sugar for delivery at once or at some future time. He is 
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perfectly safe, thanks to the strict organization, and if 
he elects to take delivery he will get the sugar. He can 
thus hedge both his purchases and his sales, and without 
such a facility it would be impossible with safety to 
carry on the large operations necessary for the supply of 
sugar in these days. 

The wholesale grocer buys three kinds of sugar, 
British refined from the refiner, foreign refined from the 
dealer in that article, .and grocery cane sugar in the sales 
or from the surviving West India brokers. The British 
refiner has his show-room now in Mincing Lane, and as 
his sugar is better than the foreign article, and the 
difference in price very slight, it is difficult to understand 
why the latter should be in such good request. One 
reason is that it is delivered by ship at every conceivable 
port in the kingdom — London, Liverpool, Boston, 
Bristol, Gloucester, Goole, Grimsby, Hartlepool, HuU, 
Lynn, Manchester, Newcastle, Grangemouth, Leith, 
Clyde ports, Irish ports, and other ports. 

The Greenock refiners have a good way of simplifying 
their buying and selling operations. The Greenock 
Sugar Exchange was built in the flourishing days of old, 
and there buyers and sellers congregate at a fixed hour 
in the morning. Every refiner has his own table where 
he displays his goods. At a fixed moment the transac- 
tions are closed and the assembly dissolves. In Liver- 
pool the Exchange, where all commercial men con- 
gregate, is the meeting place for buyers and sellers of 
raw sugar. Cane sugar as well as beetroot is now sold 
on the basis of analysis, and therefore matters are no 
longer complicated by the display of samples. 

There was some pleasure and satisfaction in the old 
days in exercising the knowledge that comes from 
practical experience and selecting with care and skill 
the best article at the lowest possible price. That part 
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of expert knowledge in the sugar industry has gone. 
No doubt refiners in Germany still carefully select their 
raw sugar by inspection of samples ; those which they 
reject come here. But there is still one kind of raw 
sugar which gives opportunities for the exercise of 
expert knowledge. The lower qualities of beetroot 
sugar, called second products, were always sold on 
sample and gave opportunity for skilful selection, but 
it is to be feared that they will gradually disappear. 

There is one feature in the sugar market, dating back 
to 1884, which is worth notice. In that year, owing to 
the great glut of beetroot sugar, prices fell to the lowest 
point ever known, and then continued to fall to half 
that price. This was a severe blow to traders and manu- 
facturers who were obliged by the nature of their business 
to hold stocks. The reaction from this catastrophe 
resulted in a great rise in price, then the process of 
stimiilated over-production began again and another 
great fall took place. These violent fluctuations have 
continued at intervals, so that the consumer, who delights 
in low prices without any thought for the morrow, has 
often to endure very high prices. If he works out his 
average he will find it to be considerably above the cost 
of production and therefore probably higher than it 
would have been if there had been no fluctuations. A 
bad season for the growth of the beetroot means a rise 
in sugar. We are still dependent on the weather which 
may prevail over a small portion of Europe. When 
cane sugar has recovered from its partial suppression 
we need no longer fear the effects of bad weather over 
a limited European area. 

The beetroot industry is beginning to get anxious as to 
its future prospects. Professor Dr. E. O. von Lippmann, 
at the head of the German industry both as an expert 
and a leader, has recently expressed his alarm with no 
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uncertain sound. He points to the rapid recovery of 
cane sugar since the Brussels Convention, to its monster 
factories, to its large yields of sugar to the acre, and, 
worst of all, to its low cost of production. He speaks 
of the cost of production in Cuba as being down to 8s. 
per cwt. free on board. He has even heard of lower 
figures, down to 6s. 6d. per cwt., and of a factory which 
produces 78,000 tons of sugar a year. He quotes the 
figures from 1904 to 1909, showing that cane sugar has 
increased from 48 per cent, to 54 per cent, of the world's 
production. Going further back he shows that in 1899 
cane sugar produced only 31 per cent. We know that 
in those days even Java, with aU its natural advantages, 
great skill and knowledge, declared that it could not 
stand against such artificial competition as then pre- 
vailed. He went on to remind his audience how he had 
urged, at that time, that the low prices were, from their 
point of view, in conformity with the interests of the 
European industry. But now, he continues, better 
prices contain a danger, because they are calculated 
to provoke a new and notable extension of the cultiva- 
tion of the sugar cane. He also laments that German 
raw sugar has deteriorated in quality and that German 
refined sugar has lost its reputation. They must 
organize, he says, and if the industry will not take the 
necessary measures it is not for want of warning. 
This is in a very minor key. In the days when beetroot 
was master he had urged that low prices must be main- 
tained in order to crush competition. That he very 
nearly succeeded we all know, and now the fact is 
admitted even by such a powerful authority as The 
Times. In the Financial Supplement to The Times of 
December 17th, 1909, there is a leading article on " The 
Rise in Sugar," in which the writer, after some interesting 
comments on the present position, continues as follows : 
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" But what must strike the observing man who 
inquires into the facts of the situation is the probability 
that but for the Brussels Convention the rise in sugar 
in this country, instead of being 2s., might have been 
20s. per cwt. For if the Convention had not put an 
end to the bounty system on the Continent the cane 
sugar industry by this time would have been practi- 
cally dead, and we should have been entirely depen- 
dent on the supplies of the Continental beet growers. 
And it is the comparative failure of the beet harvest 
this year that is the real and only cause of the rise 
in sugar. ... To all intents and purposes, then, 
we should be faced with a shortage of about half-a- 
million tons in the European needs for sugar were it 
not for the most welcome increase in the production 
of cane sugar, and that increase could not and would 
not have occurred under the bounty system." ' 

The authors of the Brussels Convention must be 
pleased to receive this unexpected and most weighty 
testimonial. For thirty years they were branded as 
economic infidels and heretics, but it appears now, on 
very high authority, that their political economy was 
sound, that they have done a good deed and saved a 
valuable industry from destruction. A good deal of 
injury might have been avoided — injury to consumer as 
weU as producer — ^if their advice had been listened to 
at the outset of the disease. 

As a last word, we ask again, which is to win the race 
between cane and beet ? Or are they to run a dead heat 
and divide the stakes ? At the present moment the 
beetroot industry, as we have seen, is rather sad, while 
cane sugar is very cheerful and "going strong." Those 
connected with the latter declare that their adversary 
win never hurt them now, and can only live with the 
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help of a surtax. This, at present, is not borne out 
by the facts ; the beetroot industry shows no signs of 
reducing its production. But it is quite prepared to 
face the fact that, all artificial stimulus having been 
withdrawn, it wiU not continue to make its accus- 
tomed giant strides. Mr. Francois Sachs, the eminent 
Belgian expert and statistician, says, with regard to the 
rapid increase in the world's consumption and therefore 
production : — " It is true that Europe, and certainly 
Belgium, will take but a feeble part in this increase in 
the production of the future." 

Let us end with the hearty wish that both industries 
may flourish, each in its own sphere ; after their splendid 
efforts they both deserve it. 



APPENDIX I 
Consumption 

Many figures are published of the consumption, per 
head, in various countries. They always differ slightly, 
but are, no doubt, in the main fairly correct. 

Two statements are given side by side, the one by the 
house of the old-established German statistician, F. O. 
Licht, the other by the new establishment of Otto 
Licht. In the latter the figure for Belgium has been 
corrected by M. Sachs, the Belgian statistician. The 
figures are given in kilogramnies, about 2 lbs., and the 
quantities are adjusted to a raw sugar standard, that is, 
refined is converted into the equivalent quantity of raw. 

Consumption of Sugar in the Principal Countries for the Year 
1907-8 





Otto Licht 


F. 0. Licht 


Kilogrammes per head 


of Population 


The United Kingdom 


39-19 


42-41 


The United States 


3508 


36-31 


Denmark 


33-42 


33-42 


Switzerland 


29-37 


25-05 


Sweden 


21-25 


21-72 


Germany . , . 


19-11 


18-56 


Holland 


18-86 


18-78 


Norway- 


18-85 




France 


16-39 


16-35 


Finland 


14-18 




Belgium 


11 


13-701 


Austria-Hungary 


10-82 


11-03 


Russia 


8 


9-32 


Portugal-Madeira 


6-09 


7-08 ' 


Turkey in Asia . 


5-32 


5-32 


Spain 


5-29 


5-16 


Roumania . 


4-26 


5-55 


Italy . 


3-79 


3-46 


Servia 


3-34 


3-14 


Greece 


3-33 


4-61 


Bulgaria 


3-32 


3-62 


Corrected. 
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APPENDIX II 
Ten Years of Beetroot Sugar Production 

The year is from 1st September to 31st August, because 
the harvest of roots begins in September. Therefore 
the year 1908-9 means the crop of 1908. The most 
striking thing in the German table is the increase in 
yield of sugar from the roots, beginning with 14'37 per 
cent, and ending with 17'63 per cent. The acreage was 
steady during the first six years, except in 1901-2 when 
it went up. This was the moment when the German 
industry made an effort to maintain prices 3s. below 
the cost of production in order to " crush competition." 
Their scheme was frustrated and they reduced the 
sowings. In 1904-5 came the bad crop (under ten tons 
to the acre) and prices went up violently, which caused 
a record acreage to be sown in 1905. Prices dropped 
from 16s. to 8s. per cwt. 

A good average acreage is stiU maintained, showing 
that the Brussels Convention has not curtailed supplies ; 
but consumption has now overtaken production and the 
German acreage would no doubt be largely increased in 
1910, were it not that there is a scarcity of seed. 





Ten Years of Sugar 


Production in Germany 










Roots 




Sugar 


Sugar 


Year 


Acres 


Roots. Tons 


per acre 
Tons. 


Sugar. Tons 


per 100 
of Root 


per acre 
Tons- 


1899-00 


1,070,355 


12,466,000 


11-64 


1,791,250 


14-37 


1-67 


1900-1 


1,119,015 


13,252,000 


11-84 


1,974,800 


14-90 


1-76 


1901-2 


1,196,872 


16,000,000 


13-38 


2,293,300 


14-33 


1-92 


1902-3 


1,069,110 


11,256,000 


10-54 


1,750,600 


15-53 


1-63 


1903-4 


1,042,192 


12,706,000 


12-16 


1,929,410 


15-22 


1-85 


1904-5 


1,037,005 


10,071,000 


9-70 


1,605,400 


15-94 


1-54 


1905-6 


1,179,355 


15,727,000 


13-34 


2,394,400 


15-23 


2-03 


1906-7 


1,110,457 


14,187,000 


12-80 


2,242,100 


15-80 


2-02 


1907-8 


1,121,232 


13,483,000 


12-02 


2,136,000 


15-99 


1-90 


1908-9 


1,087,215 


11,799,000 


10-84 


2,080,000 


17-63 


1-91 


Average 






11-87 




15-49 


1-83 
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Average of Ten Years, 1899-1908 





Roots per 


Sugar per 


Sugar per 




Acre 


cent, of Roots 


Acre 




Tons 




Tons 


Germany 


11-868 


15-49 


1-83 


Austria-Hungary 


9-682 


15-02 


1-45 


France . 


11-272 


12-84 


1-44 


Russia 


S-786 


14 


-81 


Belgium 


12136 


13-97 


1-69 


Holland 


10-6 


14-47 


1-54 


Sweden 


10-9 


14-37 


1-56 


Denmark 


11-03 


13-13 


1-44 



APPENDIX III 

Imports, . Exports and Consumption of the 
United Kingdom in 1909 

The Board of Trade Returns are published in 
Hundredweights, which have to be reduced to Tons 
before they are ihteUigible. 



Imports of Foreign Refined in 1909 



Russia 
Germany . 
The Netherlands 
Belgium 
France 

Austria-Hungary 
Other Countries 

Total Foreign Refined ) 

Practically all Beetroot Sugar J 



Tons 

29,980 

416,432 

118,441 

41,129 

86,665 

232,617 

20,240 



945,504 Tons. 



Imports of Raw Beetroot Sugar in 1909 

Tons. 

Russia 973 

Germany ...... 373,315 

The Netherlands . . . 25,723 
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Imports of Raw Beetroot Sugar in 1909 — continued 

Tons 

Belgium 19,333 

France ...... 2,135 

Austria-Hungary .... 100,781 



Total Raw Beetroot Sugar . 



522,260 Tons. 



Imports of Raw Cane Sugar in 1909 



Java 

Philippine Islands 
Cuba 
Peru 
Brazil 

Argentine Republic 
Mauritius . 
British India 
Straits Settlements 
British West Indian Islands, British |^ 
Guiana and British Honduras . ) 

Other Countries .... 

Total Imports of Raw Cane Sugar 
Imports of Molasses in 1909 



Tons 
83,111 

1,058 
39,586 
47,180 

19,348 
3,333 
1,467 

61,057 
36,253 

292,393 Tons. 
155,152 „ 



Summary of Imports in 1909 

Tons 
Foreign Refined ) . ., „„ . 

Practically all Beetroot Sugar J »*s.a"* 
Raw Beetroot Sugar . . 522,260 

Raw Cane Sugar . . . 292,393 

Total Imports of Raw Sugar 



945,504 



814,653 



Total Imports of Sugar 

Total, Beet Sugar 
„ Cane Sugar 



1,760,157 Tons. 
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Exports of British Refined Sugar in 1909 





Tons 


Sweden ..... 


35 


Norway ..... 


683 


Denmark ..... 


5,368 


The Netherlands 


3,612 


Belgium ..... 


416 


Portugal, the Azores and Madeira 


1,088 


Italy 


1,022 


Other Countries 


20,032 



Total Exports of British Refined Sugar 32,256 Tons. 

It will be observed that the Board of Trade gives, 
under the head of " Other Countries," 20,032 tons out 
of a total of 32,256 tons. Some of these other countries 
are of interest, Canada for instance. 

The exports to European countries consist mostly 
of kinds of sugar not made in those countries. 



Home Consumption, 1909 



Foreign Refined Sugar 
British Refined Sugar 
Manufactured (in Bond) in the United 
Kingdom ..... 
Raw Cane Sugar .... 


• 




Tons 
924,521 

599,793 

113,582 


Less Exports of British Refined . 


1,637,896 Tons. 
32,256 


Total consumption of Sugar 


1,605,640 


Molasses (imported) .... 
Molasses Manufactured (in Bond) in the 
United Kingdom .... 


142,030 
67,973 


Total consumption of Molasses 


210,003 Tons. 



APPENDIX IV 

Results of a German Sugar Factory, 
Season 1908-9 

(Abstracted at random from the Bilans de Societes 
Sucrieres in the Journal des Fabricanis de Sucre.) 

Roots, 24,600 kilos, per hectare, equal to about 10 
tons to the acre, against 10| tons the year before. 

Roots worked, 135,959 tons ; average polarization, 
17" 10. Price of roots, 21s. per ton. 

Working Expenses per ton of Roots 





Shillings. 


Coal 


1-38 


Materials . 


•53 


Lime 


•56 


General Expenses 


•264 


Repairs 


•58 


Wages 


2-196 


Insurance of Workmen 


■176 


Contributions 


•41 


Insurance . 


•092 


Total 


6-188 


Roots . 


2M36 




27-32 


Depreciation 


1-07 


Total cost per ton of roots 


28-39 Shillings 



Six tons of roots produced one ton of sugar. The 
cost per ton of roots being 28' 39 shillings, the cost per 
ton of sugar is 170-34 shillings, or ;^8 10s., or 8s. 6d. per 
cwt. 

Sugar Produced 



First products (average analysis, 90-25) . 
Second products (average analysis, 81-52) 
Molasses ..... 
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Tons 

20,818 
1,805 
1,806 



APPENDIX 


IV 


] 


Yield per cent, of Roots 




First products . 
Second products 




15-31 
1-33 


Total 




16-64 per cent. 


Molasses 




1-33 .. „ 
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Average Prices 
First products, 10s. per cwt., basis 88, f.o.b. 
Second products, 8s. 6d. per cwt., basis 75, f.o.b. 

s. d. 
Receipts for sugar . . 10 6 per cwt. 

Expenses . . .86 



Profit . . .20 

Profits, £45,076, equal to 29 per cent, on capital. 

Dividend of 22 per cent, paid, after pa57ments to 
reserves and bonuses. 

Of the rest, £8,669 was paid to the growers on account 
of the good year and the short weight but good quality 
of the roots. 

Dried pulp, 2,603 tons, consumed 1,482 tons of coal, 
and fetched £8,335 net, after deducting expenses of 
drying. 

Other factories paid 30 to 35 per cent, dividend. The 
high yield of 16 to 17 per cent, of sugar from the roots 
made the season a very profitable one to the factories. 



Note to Chapter VIII. — A report from the French Charge 
d' Affaires in Peru has just appeared, from which it seems that 
Peru, with irrigation, can produce from forty to sixty tons of 
cane to the acre in the first crop, and six tons of sugar. And yet 
the writer states that on the best estates they only succeed in 
extracting up to about 50 per cent, of the sugar contained in the 
cane. If so, there must be a great future for the Peruvian sugar 
industry when they succeed in getting 90 per cent, of the cane 
juice. The cost of production in the best factories is estimated 
at 5s. 6d. per cwt. of raw sugar ! It takes twenty-two to twenty- 
four months to ripen the cane ; ratoons eighteen to twenty 
months. They can plant all the year round. These are all rather 
surprising statements. 

Printed by Sir Isaac Pitman & SonSj Ltd., Bath. 
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ARITHMETIC. 

BUSINESS ARITHMETIC. Part I. In crown 8vo, cloth, 120 pp., is. 

Contents. — Simple and Compound Rules, Reduction of Weights 
and Measures, Vulgar and Decimal Fractions, Proportion and 
Square Root — Short methods in Multiplication and Division of 
Decimals to a small number of places, together with a knowledge 
of the degree of approximation possible— Short methods in Multi- 
plication, Division, Prices of Articles, Practice Interest and Discount, 
Percentages and Averages, Commission and Brokerage — Areas and 
Quantities — ^The Metric System and Coinage of France. 

ANSWERS TO BUSINESS ARITHMETIC. Part I. Cloth, is. 

BUSINESS ARITHMETIC. Part II. In crown 8vo, cloth, 144 pp., is. 6d. 
Contents. — Stocks and Shares — Profit and Loss — Bills Receiv- 
able and Bills Payable, Interest, True Discount and Bankers' 
Discount. The Use of Logarithms more particularly for Problems 
on Compound Interest, Insurance, and Annuities — The more 
important European Weights and Measures other than the Metric 
— The Coinage of Germany and the United States — and the Weights, 
Measures and Coinage of India. 

ANSWERS TO BUSINESS ARITHMETIC. Part II. Cloth, is. 

PITMAN 'S COMPLETE COMMERCIAL ARITHMETIC. In crown 8vo, 
cloth, 264 pp., 2s. 6d. 

Contains Parts I and II above mentioned. 

ANSWERS TO PITMAN'S COMPLETE COMMERCIAL ARITHMETIC. 
Whole cloth, is. 6d. 

PITMAN'S SMALLER COMMERCIAL ARITHMETIC. By C. W. 
Crook, B.A., B.Sc. This volume includes those parts of Arithmetic 
which are necessary in commercial life. In crown Svo, cloth, net is. 

ANSWERS TO SMALLER COMMERCIAL ARITHMETIC. Net Is. 

RAPID METHODS IN ARITHMETIC. By John Johnston. In crown 

Svo, cloth, 87 pp., net is. 

Gives the quickest methods of obtaining solutions to Arithmetical 

questions of a business character. 
EXERCISES IN RAPID METHODS IN ARITHMETIC. By John 

Johnston. In crown Svo, cloth, net 8d. 
METHOD IN ARITHMETIC. By G. R. Purbie, B.A. A guide to the 

teaching of Arithmetic. In crown Svo, cloth, 87 pp., is. 6d. 
METHOD ARITHMETIC. Illustrates the principles explained in 

" Method in Arithmetic." 324 pp. 3s. 
ANSWERS TO METHOD ARITHMETIC. 67 pp. Net 2s. 6d. 
CIVIL SERVICE AND COMMERCIAL LONG AND CROSS TOTS. 

In crown Svo, 48 pp., 6d. 

Contains 1,200 tests and numerous examples. 
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BOOK-KEEPING. 

PITMAN'S PRIMER OF BOOK-KEEPING. Thoroughly prepares the 
student for the study of more elaborate treatises. In crown 8vo, 
144 pp., cloth, IS. 

Principal Contents. — The entering up and posting up the Cash, 
Purchases, and Sales Books — Ledger — Making the Trial Balance 
and preparing the Balance Sheet — Explanation of Bills of Exchange 
and their Uses — ^The Treatment of Bad Debts, Dishonoured Bills, 
Consignments Outwards and Inwards, Partnership Accounts, etc. — 
Many fully-worked Examples, carefully graduated additional 
Exercises, Facsimiles of Commercial Documents and Definitions of 
Business Terms. — The rulings and balances are shown in red ink. 

ANSWERS TO PITMAN'S PRIMER OF BOOK-KEEPING. In 

crown 8vo, cloth, is. 

EASY EXERCISES FOR PITMAN'S PRIMER OF BOOK-KEEPING. 

This work provides useful additional exercises for students of the 
Primer of Book-keeping, and may be used either with or without 
that text-book. The answers to the exercises are given at the end 
of the book. In crown 8vo, 48 pp., 6d. 

BOOK-KEEPING DIAGRAMS. By James McKee. These diagrams 
show most graphically how the varied items in a set of transactions 
should be enttied in the books of account, how the Ledger Accounts 
are closed, and the Profit and Loss Account and Balance Sheet 
drawn out. Real, Personal, and Nominal Accounts are illustrated, 
and useful notes and reference numbers are added, so that the 
student at any stage may use the diagrams with advantage. In 
crown 8vo, 36 pp., 6d. 

BOOK-KEEPING SIMPLIFIED. A text-book covering all business 
requirements and affording a thorough preparation for certificate 
and professional examinations. Special features of the book are 
the large number of examples worked in full, and the printing of 
rulings and balances in red ink. New Edition, enlarged, and 
thoroughly revised. In crown 8vo, cloth, 272 pp., 2s, 6d. 

Principal Contents. — The Ledger — Journal — Posting — ^Trial 
Balance and Balance Sheet — Closing Entries — Cash Books, various 
forms — Cheques — Purchases and Sales Books — Bad Debts — Bills 
of Exchange — Returns and Allowances — Capital and Revenue 
Accounts — Trading Account — Consignments Outward and Inward 
— Purchases and Sales on Commission — Joint Accounts — Partner- 
ships — Branch and Departmental Accounts — Contracts — Sectional 
Balancing Ledgers — Reserves — Inaccurate Trial Balances and their 
Correction — Business Abbreviations — Business Terms and Their 
Meanings — Upwards of 100 Exercises, including Examination 
Papers of the Royal Society of Arts, London Chamber of Commerce, 
Lancashire anc' Cheshire Union of Institutes, etc., etc. 

ANSWERS TO BOOK-KEEPING SIMPLIFIED. Revised Edition. 
In crown Svo, cloth, is. 



PITMAN'S COMMERCIAL SERIES 5 

BOOK-KEEPING (continued). 

PITMAN'S ADVANCED BOOK-KEEPING. In crown 8vo, cloth, 
187 pp., 2s, 6d. 

Principal Contents. — Auditing — ^The Preparation of Profit and 
Loss Accounts and Balance Sheets — Bankruptcy, Insolvency 
Accounts and Statements of Affairs — Joint Stock Companies' 
Accounts, the Register of Members and Share Ledger, and the 
Register of Transfers, etc. — The Trading Accounts of Joint Stock 
Companies, and the Profit and Loss Account and the Balance 
Sheets — Liquidation — The Tabular System in General — The 
Tabular System as used in Hotels, etc. 

ANSWERS TO PITMAN'S ADVANCED BOOK-KEEPING. In crown 
8vo, cloth, IS. 

PITMAN'S COMPLETE BOOK-KEEPING. A thoroughly comprehen- 
sive text-book, dealing with all departments of the subject, and 
embracing practically every kind of account. With about 20 
facsimiles of Company Forms, etc. Enlarged Edition. In crown 
Svo, cloth, 424 pp., 3s. 6d. 

The FIRST PART gives full explanation of Single Entry — Method 
of Converting Books from Single to Double Entry — Complete 
Instruction in the Preparation of Balance Sheet — How to Deal with 
Receipts and Payments by Cheques and Bills — Principal Laws 
governing use of Paper Money — Returns and Allowances — Bad 
Debts — Dishonoured BiUs, etc. 

The SECOND PART deals with Agency Accounts — Productive 
Wages Account — ^Brewery and Colliery Accounts — Accounts for 
Professional Services — Hotel Book-keeping — Accounts to be kept 
in hospitals and other charitable institutions — Theoretical and 
Practical use of the Journal — Joint Stock Company Book-keeping — 
Insolvency and Bankruptcy Accounts — Executors' and Trustees' 
Accounts — The Double Account System employed in Railways, 
Publij Works, etc. 

The THIRD PART gives thorough explanations of various kinds of 
Shipping Accounts, and the terms, books, and forms connected 
therewith. Inward and Outward Consignments — Accounts Current 
Book — Bankers' Account Current — How to Draw BiUs against Ship- 
ment — The Compilation of Shipping Invoices and Account Sales — 
Letters of Hypothecation and Letters of Lien, with Specimens 
of these important documents — Orders by Telegraph Code — 
Calculations of C.I.F. Invoices, etc., etc. 

ANSWERS TO PITMAN'S COMPLETE BOOK-KEEPING. Enlarged 
Edition. In crown Svo, cloth, 1 213 pp., 2s. 6d. 

Contains answers to all the questions, and fully worked solutions 
to all the exercises in the text-book. 

BOOK-KEEPING FOR RETAILERS. By H. W. Porritt and W. 
NiCKLiN, A.S.A.A. (See page 12.) 
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BOOK-KEEPING (continued). 

INCOME TAX ACCOUNTS AND HOW TO PREPARE THEM. Notes 
on Income Tax Law and Practice. The present work has been 
designed as a help to book-keepers and others who are entrusted 
with the duty of compiling the returns to be presented to the 
Commissioners, and it deals with just those points that are likely 
to occasion doubt or trouble. In crown 8vo, cloth, 80 pp., 2s. 

ADDITIONAL EXERCISES IN BOOK-KEEPING. Nos. I and II. In 
crown 8vo, 48 pp., each 6d. 

Containing papers recently set by the leading Examining Bodies ; 
College of Preceptors ; National Union of Teachers, Elementary, 
Junior, and Senior ; Civil Service ; London Chamber of Commerce ; 
Society of Accountants and Auditors ; Institute of Chartered 
Accountants ; Institute of Bankers ; Union of Lancashire and 
Cheshire Institutes, etc., etc. 

ANSWERS TO THE ABOVE EXERCISES. Nos. I and II. Each 6d. 

PITMAN'S BOOK-KEEPING TEST CARDS. A series of carefully 
graded tests in book-keeping by which the student's progress can 
be satisfactorily gauged. There are three sets. Elementary, Inter- 
mediate, and Advanced, and each set contains 20 cards with a 
varying number of questions on each card selected from those 
actually set by the difierent examining bodies. Each set is graded 
in difficulty, printed on stout cards and put up in a. strong cloth 
case with two sets of answers arranged in book form. The Answers 
are full and explicit, detailed workings being given and explanations 
where required. Per set, is. 6d. 

PITMAN'S BUSINESS BOOK-KEEPING TRANSACTIONS. No. i. is. 
Including 52 forms for Invoices, Cheques, etc., and 8 blank Exercise 
Books enclosed in envelope. This work is planned to teach the 
principles of Book-keeping and at the same time furnish an insight 
into actual business methods. This is accomplished by the employ- 
ment of a text-book giving particulars (with copious explanatory 
notes) of the transactions of a trader, accompanied by facsimiles 
of all documents which would be received, and of blank forms 
such as Invoices, Cheques, Bank Paying-in Slip Book, Account 
Books, etc. 

PITMAN'S BOOK-KEEPING TRANSACTIONS. No. 2. This new 
work is arranged on a plan very similar to that which has proved so 
successful in the case of Book-keeping Transactions, No. 1 ; but, of 
course, the transactions include items of a rather more advanced 
character. There is a concisely-written text-book, giving clear and 
explicit instructions in the principles of Book-keeping, full particu- 
lars regarding the transactions of a trader, and the trader's books of 
account, forms, documents, etc., the whole enclosed in a stout 
envelope. The new work is arranged so as to give not only 
instruction in Book-keeping, but [also a good deal of reliable 
information relating to business methods. Price 2s. 
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BOOK-KEEPING (continued). 

PITMAN'S HOTEL BOOK-KEEPING. A practical text-book explain- 
ing the principles of book-keeping as applied to Hotel accounts. 
With illustrative forms and exercises. In crown 8vo, cloth, 
72 pp., 2s. 6d. 

HOW TO TEACH BOOK-KEEPING. By H. W. Porritt and 
W. NiCKLiN, A.S.A.A. The authors of this valuable book are 
professional accountants who have also a large and varied experience 
in the conduct of classes and the coaching of candidates for Book- 
keeping examinations. The book abounds with practical hints as 
to the management of classes, the treatment of backward pupils, 
the examination and marking of papers, etc. There are also 
specimen courses of lessons suitable for elementary, intermediate, 
and advanced students, with fuUy-worked keys, balance sheets, and 
so on. While primarily appealing to teachers, this book will 
also be found useful to the learner who is unable to attend a class 
or who wishes to extend his knowledge beyond what he is able to 
gain in a class. In crown 8vo, cloth, 180 pp., net 2s. 6d. 

PITMAN'S BOOK-KEEPING ANNUAL. Volume I. This volume, the 
first of its kind, contains the actual papers set at the 1909 Examina- 
tions of the principal Education authorities, including The Royal 
Society of Arts, The London Chamber of Commerce, The Union of 
Lancashire and Cheshire Institutes, The National Union of Teachers, 
with answers thereto, and full answers to the many questions on 
Commercial Law and Business Practice. In crown 8vo, cloth, 
212 pp., 2s. 6d. 

HOW TO BECOME A QUALIFIED ACCOUNTANT. By R. A. Witty, 
A.S.A.A. This book is intended for a guide for those who are 
desirous of taking up Accountancy as a profession ; but many of 
its pages will be of use to those who are already accountants, 
and who must have, in the ordinary course of things, pupils 
and others who are seeking advice from them as to the best 
methods to be adopted upon entering the profession. For this 
reason considerable space is devoted to the preparation for exam- 
inations, and general advice as to the commencement of practice. 
Second Edition. In crown 8vo, cloth, 120 pp., net 2s. 

ACCOUNTANCY. By F. W. Pixley, F.C.A., Barrister-at-Law. The 
student of Book-keeping, who has thorougly mastered his subject, 
cannot do better than devote himself to the higher branches of the 
work, and study what is described under the general head of Ac- 
countancy. The present work on Accountancy is an entirely new 
book, and will be found to be full of interest and instruction. The 
author is not only a barrister, but also a member of one of the most 
eminent firms of accountants in the City of London. His theoretical 
knowledge and his wide practical experience render him one of the 
best living authorities upon Accountancy. He has treated the whole 
field, which he has mapped out in a most thorough fashion, and 
whatever he says may be relied upon as being the latest and most 
up-to-date exposition of the subject. In demy 8vo, cloth, 318 pp., 
net 5s. 
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BOOK-KEEPING (continued). 

IDEAL MANUSCRIPT BOOKS FOR BOOK-KEEPING. Specially 
ruled and adapted for working the exercises contained in the 
Primer of Book-keeping. The sets consists of : — Cash Book and 
Journal ; Purchase Book ; Sales Book ; Ledger. Each 2d. 

AVON EXERCISE BOOKS FOR BOOK-KEEPING. Specially adapted 
for the exercise in " Book-keeping Simplified " or " Advanced 
Book-keeping." Fcap. folio. Journal, 3d. ; Cash Book, 3d. ; 
Ledger, 6d. 

BUSINESS TRAINING. 

OFFICE ROUTINE FOR BOYS AND GIRLS, ist STAGE. In crown 
8vo, 64 pp., 6d. 

Deals with the treatment of outgoing and incoming letters, Postal 
arrangements, means of remitting money and forwarding goods. 
OFFICE ROUTINE FOR BOYS AND GIRLS, 2nd STAGE. In crown 
8vo, 64 pp., 6d. 

Principal Contents. — Business Forms, such as Invoices, Credit 
Notes, etc. — Telegrams — The Telephone — Banks and Banking, 
Joint-Stock and Private Banks, Post Ofiice Savings Bank, etc. 
OFFICE ROUTINE FOR BOYS AND GIRLS, 3rd STAGE. In crown 
8vo, 64 pp., 6d. 

Deals with Explanation of Terms — Promissory Notes and 
Discount — Terms used in Payment of Accounts, etc. — Bills of 
Exchange — Stocks, Dividends, etc. — Government Securities — 
Business Correspondence. 
COUNTING-HOUSE ROUTINE, ist Year's Course. In crown 8vo, 
cloth, 144 pp., IS. 

Treats of Advertisements, Correspondence, Forwarding of Goods, 
Remittances, Receipts, Precis Writing, etc., etc. 
COUNTING-HOUSE ROUTINE. 2nd Year's Course. In crown 8vo, 
cloth, 144 pp., IS. 6d. 

Deals with Inland and Foreign Invoices — Railway Rates and 
Cable Systems — Bank Deposits and Current Accounts — Bills of 
Exchange — The Markets — The Shipment of Merchandise — Business 
Correspondence — Printers' Proofs — The County Court, etc. 
GUIDE TO BUSINESS CUSTOMS AND PRACTICE ON THE CON- 
TINENT. By A. E. Davies. Contains information of the utmost 
value to all who have business relations with Continental firms, or 
who have to visit the Continent for business or pleasure. In crown 
8vo, cloth, 154 pp., net 2s. fid. 
HOW TO GET A SITUATION ABROAD. By Albert Emil Davies. 
Gives information of the most reliable character to those who 
desire to obtain an appointment in a foreign country. Also states 
the prospects of advancement in such a position ; the varying 
conditions of life in different countries ; the cost of living ; the 
opportunities afforded of perfecting one's knowledge of the foreign 
language, etc. In crown 8vo, cloth, net is. 6d, 
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BUSINESS TRAINING (continued). 

MASTERS' NEW READY RECKONER. Pitman's Edition. Contains 
63,000 calculations. In foolscap 8vo, Cloth, 358 pp., is. 

GEOGRAPHICAL-STATISTIC UNIVERSAL POCKET ATLAS. By 
Professor A. L. Hickman. Second Edition. This handy Atlas 
contains sixty-four splendidly coloured maps and tables, including 
pictorial charts of the heavens, the races of mankind, religions and 
languages of the World, statistics of productions, educational tables, 
coinage, public debts, shipping, coats of arms, railways and tele- 
graphs, imports and exports, principal towns of the World, and a 
mass of other useful information. In demy 18mo, cloth, net Ss. 

HOW TO START IN LIFE. By A. Kingston. In crown 8vo, cloth, 
128 pp., IS. 6d. 

A Popular Guide to Commercial, Municipal, Civil Service, and 
Professional Employment. Deals with over 70 distinct kinds of 
Employment. 

PITMAN'S MANUAL OF BUSINESS TRAINING. Contains fifty-seven 
maps and facsimiles. Seventh Edition, thoroughly revised and 
considerably enlarged. In crown 8vo, cloth, 282 pp., 2s. 6d. 

Principal Contents. — Conditions of Commerce — Inward Corre- 
spondence — Outward — Postal Information — The Telegraph and 
Telephone — Business Letter Writing, etc. — Of&ce Books and 
Business Forms — Market Reports — Railways and Canals — For- 
warding Goods by Rail — Channels of Commerce — Custom and 
Excise Duties — Importing — Exporting — Insurance — Private Firms 
and Public Companies — The World's Currencies — Banks and 
Banking — Bills of Exchange — Bankruptcy and the County Court — 
Two hundred Questions on the Chapters. 

PITMAN'S BUSINESS TERMS AND PHRASES with equivalents in 
French, German, and Spanish, and a number of Facsimile Docu- 
ments. In crown Svo, cloth, 231 pp., zs. 6d. 

GUIDE TO INDEXING AND PRECIS WRITING. (See page 13.) 

INDEXING AND PRECIS WRITING. A text-book specially adapted 
to the present requirements of Candidates for Examinations. 
By A. J. Lawford-Jones, of H.M. Civil Service, Medallist and First 
Prizeman, Society of Arts, 1900. In crown 8vo, cloth, 144 pp., 
IS. 6d. 

EXERCISES AND ANSWERS IN INDEXING AND PRECIS WRITING. 
By Wm. Jayne Weston, M.A. (Lond.). A carefully selected list 
of actual exercises and test papers with model workings. The 
author's notes on the various exercises contain many useful hints 
and some sound advice for the student. In crown Svo, cloth, 
144 pp., IS. 6d. 
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BUSINESS TRAINING (continued). 

HOW TO TEACH BUSINESS^TRAINING. By F. Heelis, F.C.I.S. 
This book contains chapters on teaching methods, the presentation 
of the subject, the illustration of the lesson, home work, examina- 
tions, individual and class tuition, tuition by correspondence, 
apparatus required, etc., etc. There are also valuable and sugges- 
tive notes of lessons, specimen courses, exercises, specimen forms, 
etc. In crown 8vo, 160 pp., net. 2s. 6d. 

QUESTIONS IN BUSINESS TRAINING. By F. Heelis, F.C.I.S. 
Questions taken from the actual examinations of such authorities 
as The Union of Lancashire and Cheshire Institutes, The West 
Riding County Council, and similar important bodies. With many 
original questions specially framed for the purpose of testing a 
student's knowledge. There will shortly be issued the Answers to 
these Questions, and the two books will subsequently be published 
in one volume. In crown 8vo, cloth, 108 pp., is. 

SALESMANSHIP. A Practical Guide for Shop Assistant, Commercial 
Traveller, and Agent. By W. A. Corbion and G. E. Grimsdale. 
The authors deal at length with the influence of character upon 
salesmanship, the relation of the salesman to the buyer, the know- 
ledge and care of stock, suggestive salesmanship, the avoidance 
or rectification of mistakes, system, etc. The lessons for the 
guidance of the salesman are illustrated by concrete examples, so that 
the work is eminently practical throughout. In crown 8vo, 186 pp., 
net 2s. 6d. 



PITMAN'S TRADERS' HANDBOOKS. 

The new volumes have been prepared with the idea of assisting the 
earnest business man who is engaged in trade to render himself 
more efficient in his work. Eacli in crown 8vo, cloth, 260 pp., 
net 2s. 6d. 

DRAPERY. By Richard Beynon. The advice given in these pages 
proceeds from an author who is weU known in the trade, and who 
has devoted his life to it. He has traversed the whole field of 
Drapery in a thoroughly practical fashion, and writes with the 
wisdom that comes from forty years' actual experience. 

GROCERY. By W. F. Tupman. The author of this volume is well 
knovim as the winner of the first prize of a fully stocked shop, valued 
;£500, in the Grocers' Competitive Examination last year, and he 
has followed up that success by a course of lectures given at Bristol 
and elsewhere. The main portions of the lectures are reproduced 
in the present volume. 

pther Volumes in preparation. 
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COMMON COMMODITIES OF COMMERCE SERIES. 

Each book in crown 8vo, cloth, with coloured frontispiece and many 
illustrations, maps, charts, etc., net is. 6d. 

This series is started with the object of enabling the business 
man or trader, thoroughly to equip himself for the efificient perform- 
ance of his specific work and to enlighten the general reader's mind 
regarding some of our commonest commodities of commerce. In 
each handbook a particular produce is treated by an expert writer 
and practical man of business. Beginning with the life history of 
the plant, or other natural product, he follows its development 
until it becomes a commercial commodity, and so on through the 
various phases of its sale in the market and its purchase by the 
consumer. Volumes on Tea, Coffee, Cotton, Oil and Sugar start 
the series. 

TEA. From Grower to Consumer. By A. Ibbetson. The author is 
well known in the Tea world through his connection with the 
important house of Messrs. Joseph Travers & Sons. Mr. Ibbetson's 
pages give much help and information regarding the conditions of 
the Tea trade, the world's consumption of the product, and the 
fluctuation in price, the crops of particular years, the mystery of 
the art of blending, and so forth. 

COFFEE. From Grower to Consumer. By B. B. Keable. Mr. 
Keable, Uke Mr. Ibbetson, is in the well-known house of Messrs. 
Joseph Travers & Sons, and can substantiate his claim to be an 
authority on Coffee. His book will be found, as in the case of that 
of Tea, to trace the progress of this commodity throughout. 

COTTON. From the Raw Material to the Finished Product. By 
R. J. Peake. The author has had the supreme advantage of 
being in close touch with Mr. C. W. Macara, Chairman of the 
Committee of International Federation of Master Cotton Spinners 
and Manufacturers, who has contributed advice and read the 
proofs of the book as it passed through the Press. This little 
handbook will be found to contain just the kind of information that 
is required on the greatest of our national industries. 

SUGAR, CANE AND BEET. By Geo. Martineau, C.B. 

• OIL (MINERAL, ESSENTIAL, AND FATTY). By C. A. Mitchell. 
* Ready immediately. 
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PRACTICAL PRIMERS OF BUSINESS. 

Each volume in this series is intended to serve the purpose of an intro- 
duction to the particular subject treated, and also to meet the 
requirements of those who do not wish to gain more than a slight but 
useful knowledge of the subject. 



BOOK-KEEPING FOR RETAILERS. By H. W. Porritt and W. 
NicKLiN, A.S.A.A. The authors of this new book have had in their 
professional capacity a great amount of experience in retailers' 
accounts, and in this handy little volume they present a system of 
book-keeping for retailers designedly simple, easy in operation, and 
accurate in its results. The adaptation of the system to various 
retail businesses is clearly discussed and explained. Numerous 
illustrations and examples simplify the treatment. Additional 
chapters deal with " Incidental Matters," such as leases, rates, 
assessment, and stock-taking, the various necessary forms of 
insurance, the making out of income-tax returns, partnerships and 
limited companies. In crown 8vo, cloth, 130 pp., net is. 

ENGLISH COMPOSITION AND CORRESPONDENCE. By J. F. 
Davis, D.Lit., M.A., LL.B. (Lond.). The purpose of this book is, 
by means of a few simple rules, to enable a writer of either sex to 
express himself or herself clearly and correctly in the mother tongue 
as it ought to be written. The first part contains chapters on 
accidence with examples from Commercial Correspondence. The 
second part deals with syntax, parsing, analysis, and punctuation. 
The third part treats of the construction of sentences ; precision 
and order, and the choice of words ; and closes with specimens of 
business letters. The author, from his experience as examiner in 
English to the University of London and the Institute of Bankers, 
is peculiarly fitted to deal with this subject. In crown 8vo, cloth, 
118 pp., net IS. 



THE ELEMENTS OF COMMERCIAL LAW. By A. H. Douglas, 
LL.B. (Lond.). In the present volume the general principles of 
commercial law are presented. Examples and illustrations are 
freely used, in order that the subject may be made as intelligible 
and interesting as possible. In the first portion of the book the 
general principles of contract are discussed in comprehensive fashion, 
and later chapters deal with commercial relationships, partnerships, 
the sale and carriage of goods, and negotiable instruments. The 
author is a barrister-at-law who has attained the highest academic 
distinction both at the Inns of Court and London University. In 
crown 8vo, cloth, 128 pp., net is. 
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PRACTICAL PRIMERS OF BUSINESS (continued). 



GUIDE TO INDEXING AND PRECIS WRITING. By William Jayne 
Weston, M.A., and E. Bowkkr. The present little work is intended 
primarily for candidates for the Civil "Service, the Society of Arts, 
and similar examinations in the subject of Indexing and Precis 
Writing. All, however, who are to be tested as to their ability to 
select and present the essence of many documents would be able to 
use the Guide with much advantage. The papers included deal 
with a variety of subjects, and they are fully worked, so that the 
student may see at a glance the best form of solution to a given 
exercise. It may be added that the whole of the exercises included 
in the book are reproductions of actual examination papers. In 
crown 8vo, cloth, 116 pp., net is. 



THE MONEY, AND THE STOCK AND SHARE MARKETS. By Emil 
Da VIES. - The idea of the author of this volume is not so much to 
give information to experts, but rather to assist the uninitiated in 
the somewhat complicated subjects of stock and share transactions. 
The author has for many years been actively engaged in the higher 
branches of finance, and makes the present primer as comprehensive 
and practical a work as possible. It is hoped that the second part, 
dealing with the stock and share markets, will be of interest and 
use, not only to business students, but also to the great body of 
small investors. In crown 8vo, cloth, 124 pp., net is. 



SHIPPING. By Arnold Hall and F. Heywood. This book consti- 
tutes a reliable guide to the routine in connection with the shipment 
of goods and the clearance of vessels inwards and outwards. Part I 
describes the work of a shipper, and explains his duties after the 
receipt of the indent, in packing, forwarding, and insuring the goods, 
making out and sending the invoices, telegraphing, .the routine of 
obtaining payment, customs formalities, claims for insurance, etc. 
Part II gives precise information regarding the work of a ship- 
broker, the entry and clearance inwards, the details in connection 
with the Custom House and the Shipping Office, the entry outwards, 
riggers, runners, and pilots, the Doc^, Warehousing, Shipping, 
Exchange, etc., etc. The book is illustrated with twenty-seven 
reproductions of actual shipping forms, and there is a complete 
8vo, cloth, 108 pp., net is. 
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PRACTICAL PRIMERS OF BUSINESS (continued). 

THE ELEMENTS OF BANKING. By J. P. Gandy. Besides giving a 
brief history of Banking, this book deals practically with such 
matters as Opening an Account, the various forms of Cheques, 
Crossings, Endorsements, Bills of Exchange, the Rights of Holders 
of those instruments. Promissory Notes, the Pass Book, and the 
Collecting Banker. There are also chapters explanatory of the 
Bankers' Clearing House, the necessary steps to be taken in the case 
of dishonoured bills and cheques, etc. The Banker's obligations to 
his customers, the rights and duties of agents and trustees. Partner- 
ship Accounts and Companies' Accounts are all fully dealt with, 
while Circular Notes and Letters of Credit receive adequate attention. 
In crown 8vo, cloth, 140 pp., net is. 



THE ELEMENTS OF INSURANCE. By J. Alfred Eke. This new 
work presents in a brief form a, vast amount of information with 
regard to the principles and practice of the important business of 
insurance. Workmen's compensation insurance is fully dealt with, 
and the book also treats of baggage insurance, bad deBt insurance, 
live-stock insurance, stock insurance, etc., etc. There are chapters 
on carriage insurance, burglary insurance, marine, fire, and life 
insurance, with full explanations of the various kinds of policies, and 
in many cases reproductions of the documents. As to the creden- 
tials of the author, it will be sufficient to say that the whole of 
his business life has been spent in the study and practice of insurance, 
and that he is connected with one of the largest insurance companies 
in the country. In crown 8vo, cloth, 140 pp., net is. 



ADVERTISING. By Howard Bridgewater. The author of 
this little work is the Advertisement Manager of a well-known 
daily paper, and the writer of many articles on the subject of 
advertising. He speaks, therefore, with the authority which 
comes of long experience. In the present work, Mr. Bridgewater 
sets forth the principles to be observed in drawing up advertise- 
ments, points out the errors that are to be avoided, gives hints on 
the preparation of " copy," and the choice of suitable media, 
describes the processes employed in reproducing illustrations of 
various kinds, and discusses the questions of type display and the 
frequency of insertion, etc., etc. The book is illustrated by exam- 
ples of good and bad advertisements, representative of various 
businesses. In crown 8vo, cloth, net is. 



PITMAN'S COMMERCIAL SERIES 15 

BUSINESS MAN'S HANDBOOKS. 

PITMAN 'S BUSINESS MAN 'S GUIDE. Fifth Edition, Revised. With 
French, German and Spanish equivalents for the Commercial Words 
and Terms. Edited by J. A. Slater, B.A., LL.B., of the Middle 
Temple, Barrister-at-law, and author of " Commercial Law of 
England." The information is of such a character as will assist a 
business man in an emergency and will clear up doubts and diffi- 
culties of everyday occurrence. The work includes over 2,000 
articles. In crown 8vo, cloth cover of special design, 500 pp., 
net 3s. 6d. 

PITMAN 'S PUBLIC MAN 'S GUIDE. A Handbook for all who take an 
interest in questions of the day. Edited by J. A. Slater, B.A., 
LL.B. (Lond.). The object of this book is to enable its readers to 
find within a comparatively compact compass information on any 
subject which can possibly bear upon matters political, diplomatic, 
municipal, or imperial. There is no book of a similar nature 
published, and this will be found invaluable to all public men and 
platform speakers. In crown 8vo, cloth gilt, 444 pp., 3s. 6d. net. 

OFFICE ORGANISATION AND MANAGEMENT, INCLUDING SECRE- 
TARIAL WORK. By Lawrence R. Dicksee, M. Com. F.C.A., and 
H. E. Blain, Tramways Manager, County Borough of West Ham. 
This volume gives in detail, with the aid of specially selected illus- 
trations and copies of actual business forms, a complete description 
of Office Organisation and Management under the most improved 
and up-to-date methods. It has been specially written so as to be 
of service either to those who are about to organise the office work 
of a new undertaking, or to those who are desirous of modernizing 
their office arrangements so as to cope more successfully with the 
ever increasing competition which is to be met with. In demy 
8vo, cloth gilt, 306 pp., net Ss. 

INSURANCE OFFICE ORGANISATION, MANAGEMENT, AND AC- 
COUNTS. By T. E. Young, B.A., F.R.A.S., and Richard Masters, 
A.C.A. Mr. Young, who has held with marked distinction some 
of the highest positions in the Insurance world, enjoys an 
international reputation as an expert in the subject, while Mr. 
Masters, from his long practical experience as an Insurance Accoun- 
tant, is familiar with every detail of the book-keeping requisite to 
a well-conducted office. Second Edition, Revised. In demy 8vo, 
cloth gilt, 146 pp., net 3s. 6d. 

SHIPPING OFFICE ORGANISATION, MANAGEMENT AND 
ACCOUNTS. By Alfred Calvert. Full information is- given in 
this new book of the methods of securing orders, getting in patterns, 
circularising foreign firms, conditions of sale, fulfilling contracts, 
making up and packing goods for shipment, arranging for insurance, 
shipment and freight, chartering of vessels, pricing and invoicing 
the goods, preparing the bills of lading, etc., etc. The book contains 
many and varied shipping documents in facsimile. Put in a few 
brief words, the new work gives an accurate insight into the thousand 
and one technicaUties associated with the intricate business of a 
shipping house. In demy 8vo, cloth gilt, 203 pp., net 5s. 
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BUSINESS MAN'S HANDBOOKS (continued). 

SOLICITOR'S OFFICE ORGANISATION, MANAGEMENT, AND 
ACCOUNTS. By E. A. Cope, and H. W. Robins. In demy 8vo, 
cloth gilt, 176 pp., with numerous forms, net Ss. 

BANK ORGANISATION, MANAGEMENT, AND ACCOUNTS. By 

J. F. Davis, M.A., D.Lit., LL.B. (Lond.). In demy 8vo, cloth 
gilt, 165 pp., with forms, net 5s. 

PITMAN'S BILLS, CHEQUES, AND NOTES: A HANDBOOK FOR 
BUSINESS MEN AND COMMERCIAL STUDENTS. 

The attempt has been made in this book to trace the principal 
negotiable instruments, viz., bills of exchange, cheques and promis- 
sory notes, from their inception to their discharge, and to point 
out the exact position occupied by every person who is in any way 
connected with these documents. The Bills of Exchange Act, 1882, 
and the Amending Act, Bills of Exchange (Crossed Cheques) Act, 
1906, are printed in extenso in the Appendix. In demy 8vo, cloth 
gilt, 206 pp., net 23. 6d. 

INSURANCE. By T. E. Young, B.A., F.R.A.S., ex-President of the 
Institute of Actuaries ; ex-Chairman of the Life Offices' Association, 
etc., etc. A complete and practical exposition for the Student and 
the Business Man of the principles and practice of Insurance pre- 
sented in a simple and lucid style, and illustrated by the author's 
actual experience as a Manager and Actuary of long standing. This 
book has been written expressly for (1) The Actuarial student, 
(2) The student of Fire, Marine and Insurance generally, (3) The 
Insurance Clerk, (4) The Business Man. It treats in an elemen- 
tary and intelligible manner of the principles, processes and conduct 
of Insurance business as a key to the interpretation of the accounts 
and practice of offices and as a comprehensive foundation for 
maturer study. Second Edition. In demy 8vo, cloth gilt, 408 pp., 
net 53. 

MONEY, EXCHANGE, AND BANKING. Second Edition, Revised. A 
Complete and Practical Treatise for Bank Officials, Men of Business, 
and Commercial Students. By H. T. Easton, of the Union of 
London and Smiths Bank, Ltd., Associate of the Institute ol 
Bankers, author of " Banks and Banking," " The Work of a Bank," 
etc. A practical work, covering the whole field of banking and 
providing new and valuable features of great use to the student, bank 
clerk, or man of business. In addition to an important chapter 
dealing with the arithmetic of the Exchanges, there is a very full 
explanation of bank book-keeping, a complete glossary of all terms 
used in the banking world, and a section dealing with the law relating 
to banking considered not from a legal standpoint, but from the point 
of view of the practical banker or business man. Second Edition, 
Revised. In demy 8vo, cloth gilt, 312 pp., net Ss. 
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BUSINESS MAN'S HANDBOOKS (continued). 

THE HISTORY, LAW, AND PRACTICE OF THE STOCK EXCHANGE, 
[^By A. P. PoLEY, B.A., Barrister-at-Law, and F. H. Carruthers 
Gould, of the Stock Exchange. A complete compendium of the law 
and the present practice of the Stock Exchange. Special attention 
is devoted to the Rules of the Stock Exchange, and these are given 
in fuU. Mr. Poley, who is well known as a writer upon legal subjects, 
and whose work on solicitors is the leading authority upon the sub- 
ject, deals fuUy with all the latest legal decisions touching the Stock 
Exchange, while so far as the practice is concerned, this portion of 
the book has been dealt with by a well-known member of the 
Exchange itself. In demy 8vo, cloth gilt, 338 pp., net Ss. 
PITMAN'S MERCANTILE LAW. By J. A. Slater, B.A., LL.B. 
As a practical exposition for law students, business men, and 
advanced classes in commercial colleges and schools, this volume 
will be found invaluable. Without being a technical law book, 
it provides within moderate compass a clear and accurate guide 
to the Principles of Mercantile Law in England, and as such will 
especially appeal to the business man. Second, Revised and 
Cheaper Edition. In demy 8vo, cloth gilt, 448 pp., net Ss. 
THE LAW OF HEAVY AND LIGHT MECHANICAL TRACTION ON 
HIGHWAYS IN THE UNITED KINGDOM. By C. A. Montague 
Barlow, M.A., LL.D., and W. Joynson Hicks. The Locomo- 
tive Act, 1861 ; The Locomotives Act, 1865 ; The Roads and Bridges 
(Scotland) Act, 1878 ; The Locomotives Amendment (Scotland) 
Act, 1878 ; The Highways and Locomotives Act, 1878 (so far as it 
relates to locomotives) ; The Public Health (Ireland) Amendment 
Act, 1879, s. 6 ; The Locomotives on Highways Act, 1896 ; The 
Locomotives Act, 1898, and The Motor Car Act, 1903 ; with Notes ; 
and the Local Government Board Regulations, including Regula- 
tions as to Tare Weight, together with a Summary of the English 
and Scotch Reported Cases on Extraordinary Trafi&c. In demy 
8vo, cloth gilt, 318 pp., net 8s. 6d. 
ENCYCLOPAEDIA OF MARINE LAW. By Lawrence Duckworth, 
Barrister-at-Law. The method of treatment has been made 
alphabetical for facility of reference. All the main principles 
of Marine Law are thus brought together under their distinctive 
headings, and the use of an elaborate index is dispensed with. The 
latest authorities have been carefully consulted, and the latest 
statutes and decisions are incorporated in the text. To all those 
who have to deal with shipping in any shape or form, the present 
volume wiU prove a most valuable jhandbook. Second Edition. 
In demy 8vo, cloth gilt, 352 pp., net Ss. 
COMPANIES AND COMPANY LAW. Together with the Companies 
(ConsoUdation) Act, 1908. By A. C. Connell, LL.B. (Lond.). 
In the present volume the law of Companies is treated on the lines 
adopted by the new Consolidation Act. In demy 8vo, cloth gilt, 
344 pp., net Ss. 
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BUSINESS MAN'S HANDBOOKS (continued). 

THE LAW OF CARRIAGE. By J. E. R. Stephens, B.A. Of the 
Middle Temple, Barrister-at-Law. A clear and accurate account 
of the general traders' rights and liabilities in everyday transactions 
with carriers, whether by land or by water. Cases are quoted and 
statutes cited, and a coraplete index renders the book easy of refer- 
ence. The success of Mr. Stephens as a clear and able writer of 
legal text-books is too well known to need anything more than the 
mere mention of the fact. In demy 8vo, cloth gilt, 340 pp., net Ss. 

THE THEORY AND PRACTICE OF ADVERTISING. By Walter 
^ Dill Scott, Ph.D., Director of the Psychological Laboratory of 
j^ North-Western University, U.S.A. 

The author of this work has made advertising the study of his 
life and is acknowledged as one of the greatest authorities on the 
subject in the United States. The book is so fascinatingly written 
that it will appeal to many classes of readers. In large crown 8vo, 
cloth, with 61 illustrations, 240 pp., net 6s. 

THE PSYCHOLOGY OF ADVERTISING. A Simple Exposition of the 
Principles of Psychology in their Relation to Successful Adver- 
tising. By the same author. Professor Dill Scott has made a 
very lengthy and careful examination of his subject, a task for which 
his special training and his wide experience eminently qualify him. 
In view of the publication of the present work he prosecuted 
extensive inquiries as to the effect of various styles of advertising, 
etc., receiving replies from about 2,300 business and professional 
men. He gives us the result of his researches in this book. In 
large crown 8vo, cloth gilt, with 67 illustrations, 282 pp., net 6s. 

THE PRINCIPLES OF PRACTICAL PUBLICITY. Being a Treatise 
on " The Art of Advertising." By Truman A. de Weese. The 
author was in charge of special Publicity for the Louisiana Purchase 
Exposition at St. Louis (1904), and is Director of PubHcity for one 
of the largest advertising firms in America. The book will be found 
a comprehensive and practical treatise covering the subject in all 
its branches, showing the successful adaptation of advertising to 
all lines of business. It has been written not only for the Manu- 
facturer, the Merchant, the Business Man, and the student of 
Advertising, but for everyone who is seeking to create a market for 
a commodity or to increase the sales of his product. In large crown 
8vo, cloth, with 43 full-page illustrations, 266 pp., net ys. 6d. 

THE WORLD'S COMMERCIAL PRODUCTS. A descriptive account 
of the Economic Plants of the World and of their Commercial Uses. 
By W. G. Freeman, B.Sc, F.L.S., Superintendent, Colonial Econo- 
mic Collections, Imperial Institute, London, and S. E. Chandler, 
D.Sc, F.L.S., Assistant, Colonial Economic Collections, Imperial 
Institute, London. With contributions by numerous Specialists. 
This is a fuUy illustrated work dealing with the Vegetable Commer- 
cial Products of the World. Twelve coloured plates are added, and 
the addition of maps renders the work most valuable for information 
and reference. In demy 4to, cloth gilt, 400 pp., net los. 6d. 
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BUSINESS MAN'S HANDBOOKS (continued). 

PITMAN'S OFFICE DESK BOOK. Contains most of the matters 
upon which information is constantly required in an office. Gives 
reliable information on points of Commercial Law, Banking, and 
Bank Notes, Bills of Exchange, the Board of Trade, Joint Stock 
Companies, Deeds, Taxes, Weights and Measures, Insurance, Im- 
porting and Exporting, Foreign Exchanges, Methods of Calculation, 
etc., etc., and also a useful Ready Reckoner. Second, Revised and 
Cheaper Edition. In crown 8vo, cloth, 309 pp., net is 

WHERE TO LOOK. An easy guide to the contents of certain specified 
books of reference. Third Annual Edition, revised and augmented 
with the assistance of a prominent Pubhc Librarian, and the 
Foreign Librarian, of Mudie's. Including a hst of the principal 
continental and American books of reference with a note of their 
contents. In crown 8vo, cloth, 140 pp., net 2s. ~ 

PITMAN'S SECRETARY'S HANDBOOK. Edited by Herbert E. 
Blain, joint author of " Pitman's Office Organisation and Manage- 
ment." An entirely new work, written on an original plan, and 
dealing in a concise yet sufficiently fuU manner with the work and 
duties in connection with the position of Secretary to a Member of 
Parliament or other public man ; to a Country Gentleman with a 
landed estate ; a charitable institution ; with a section devoted 
to the work of the Lady Secretary, and a chapter dealing with 
secretarial work in general. In demy Svo, cloth gilt, 168 pp., 
net 3s. 6d. 

PITMAN'S GUIDE FOR THE COMPANY SECRETARY. A Practical 
Manual and Work of Reference with regard to the Duties of a 
Secretary to a Joint Stock Company. By Arthur Coles, A.C.I.S., 
Sometime Lecturer in the Technological Schools of the London 
County Council. With an Introduction by Herbert E. Blain. 
The author has had many years' practical experience of Company 
Secretarial work, which is dealt with very exhaustively and freely 
illustrated with fifty-four facsimile forms. In demy Svo, cloth gilt, 
346 pp., Ss. net. 

HOUSEHOLD LAW. By J. A. Slater, B.A., LL.B. (Lond.). The 
present volume has been prepared on lines similar to those adopted 
by the author in his successful work on " Mercantile Law." The 
treatment of the subject is essentially popular, and the nature of the 
information conveyed is such as every householder should be able 
to satisfy himself upon without any considerable amount of research. 
In demy Svo, cloth gilt, 316 pp., net Ss. 

BANKRUPTCY AND BILLS OF SALE. By W. Valentine Ball, 
M.A., Barrister-at-Law. The present volume deals with the law 
oftBankruptcy and Bills of Sale in a manner similar to the treatment 
of the other subjects which are included in Pitman's Commercial 
Series. The principles are laid down with the utmost accuracy, 
and fuU references are given to,1all the leading cases, especially those 
of a recent date. A supplement is issued in every year when a 
new edition does not appear. In demy Svo, cloth gilt, 366 pp., 
net Ss. 



20 PITMAN'S COMMERCIAL SERIES 

COMMERCIAL CORRESPONDENCE AND 
COMPOSITION. 

PITMAN'S GUIDE TO COMMERCIAL CORRESPONDENCE AND 
BUSINESS COMPOSITION. By W. Jayne Weston, M.A. In- 
tended for beginners in the study of commercial education, this book 
gives simple but practical instruction in- the art of business com- 
position and the writing of commercial letters, and is suitable 
either for private study or for use in class. It does not consist 
merely of a collection of miscellaneous letters, but contains besides 
revisionary exercises and many reproductions in facsimile • of 
commercial documents. In crown 8vo, quarter cloth, 146 pp., 
IS. fid. 

INDEXING AND PRECIS WRITING. (See page 9.) 

PUNCTUATION AS A MEANS OF EXPRESSION. By A. E. Lovell, 
M.A. A complete guide to the accurate use of stops in writing. 
In crown 8vo, cloth, 80 pp., is. fid. 

THE AVON ENGLISH GRAMMAR PRIMER. In crown 8vo, cloth, 
219 pp., IS. 

A GUIDE TO ENGLISH COMPOSITION, with Progressive Exercises. 
By the Rev. J. H. Bacon, Rector of Great Gonerby, author of 
" A Complete Guide to the Improvement of the Memory," etc. In 
fcap. 8vo, 112 pp., paper, is. ; cloth, is. fid. 

NOTES OF LESSONS ON ENGLISH. A comprehensive series of lessons 
intended to assist teachers of English Composition and Grammar. 
In crown 8vo, cloth, 208 pp., 3s. fid. 

GRAMMAR AND^ITS REASONS : For Students and Teachers of the 
English Tongue. By Mary Holland Leonard. This book is a 
•series of essays, dealing with the more important parts of English 
Grammar. In crown 8vo, cloth, 392 pp., net 3s. fid. 

PITMAN'S STUDIES IN ELOCUTION. By E. M. Corbould {Mrs. Mark 
Robinson). A guide to the Theory and Practice of the art of Public 
Speaking, Reciting, and Reading. With over 100 selections for 
Reciters and Readers. In crown 8vo, cloth gilt, gilt top, silk 
register, net 2s. fid. 

ENGLISH COMPOSITION AND CORRESPONDENCE (Davis). (See 
-page 12.) 

PITMAN'S COMMERCIAL CORRESPONDENCE AND COMMERCIAL 
ENGLISH. A new and practical Manual of Commercial Corre- 
spondence in two divisions : first. Commercial Correspondence, 
including about 340 letters ; and, second. Commercial English 
In crown 8vo, cloth, 272 pp., 2s. fid. 
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COMMERCIAL CORRESPONDENCE, ETC. (continued). 

PITMAN'S COMMERCIAL CORRESPONDENCE IN FRENCH. This 
work gives all the letters of " Pitman's Commercial Correspondence" 
in French, and also contains a List of French Commercial Abbrevia- 
tions, French coinage, weights, measures, and other matter of 
importance to the student of Commercial French, together with a 
number of reduced facsimiles of actual French business forms 
and documents. Notes are added to each letter. In crown 8vo, 
cloth, 240 pp., 2s. 6d. 

PITMAN'S COMMERCIAL CORRESPONDENCE IN GERMAN. In 
this work all the letters contained in " Pitman's Commercial Corre- 
spondence " are translated into German, with useful notes at the 
foot of each letter. It also contains a, list of German Business 
Abbreviations, German coinage, weights, measures, etc., and reduced 
facsimiles of a number of German documents and business forms. 
In crown 8vo, cloth, 240 pp., 2s. 6d. 

PITMAN'S COMMERCIAL CORRESPONDENCE IN SPANISH. This 
work contains a Spanish translation of all the letters in " Pitman's 
Commercial Correspondence," with copious notes on the idiomatic 
phrases, etc., facsimiles of commercial documents, and a map of 
Spain, with the names of the towns, rivers, etc., in Spanish. In 
crown Svo, 240 pp., 3s. 

PITMAN'S COMMERCIAL CORRESPONDENCE IN SHORTHAND 
(Reporting Style). This work gives in beautifully engraved 
Shorthand all the letters included in " Pitman's Commercial 
Correspondence," with a chapter on the Shorthand Clerk and his 
Duties. Every care is taken to secure a style of writing which shall 
be a model. In crown Svo, cloth, 240 pp., 2S. fid. 

PITMAN'S INTERNATIONAL MERCANTILE LETTERS. In five 
volumes, crown Svo, cloth gilt ; each about 250 pp. 

English-German 2s. fid. English 2s. fid. 

English-French 2s. fid. English-Italian 3s. od. 

English-Portuguese .... 3s. fid. 
Each volume contains a very large and widely varied collection of 
business letters, arranged in groups and in series, and dealing at length 
with (a) Business in Goods ; (6) Banking, etc. ; (c) Commission and 
Consignment Business ; and {d) The Transport and Insurance of 
Merchandise. Each set of transactions is first presented in the 
form of a precis or summary, and then the same transactions are 
fully illustrated by letters. In the English-Foreign volumes the 
nformation respecting the particular business treated, the precis 
of the transactions, and the letters are given in EngUsh and in 
either French, German, ItaUan, or Portuguese, according to the 
language dealt with in the volume. In each of the five volumes 
there are additional Exercises for practice, and a useful List of 
Business Abbreviations in two or more languages, arranged in 
parallel columns. 
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COMMERCIAL CORRESPONDENCE, ETC. (continued). 

ELEMENTARY GERMAN CORRESPONDENCE. By Lewis Marsh, 
B. A. (Hons. ), Cantab. Intended for students who are just beginning 
the study of Commercial German. Facsimiles are furnished of 
German commercial correspondence and business documents. In 
crown 8vo, cloth, 143 pp., 2s. 

THE FOREIGN CORRESPONDENT. By Albert Emil Da vies. For 
the student, the youthful commercial aspirant, or the clerk wishful 
of bettering his position, the book is a guide and counsellor. In 
crown 8vo, cloth, 80 pp., net is. 6d. 

PITMAN'S DICTIONARY OF COMMERCIAL CORRESPONDENCE 
IN FRENCH, GERMAN, SPANISH, AND ITALIAN. This volume 
has been limited to the most common and ordinary terms and 
phrases of a commercial nature. No intelligent person who has 
a slight knowledge of the construction of French, German, Spanish, 
or Italian, wUl find any difficulty in composing a commercial letter 
in any of these languages, if a proper use of the work is made as 
directed in the Introduction. In demy 8vo, cloth, 502 pp., net 
7s. 6d. 

ENGLISH-GERMAN AND GERMAN-ENGLISH DICTIONARY OF 
BUSINESS WORDS AND TERMS. A new pocket English-German 
and German-English Dictionary, with a list of Abbreviations in 
general use, by Fritz Hundel. Size 2 by 6 in., rounded comers, 
roan, net 2S. 6d. 

A NEW DICTIONARY OF THE PORTUGUESE AND ENGLISH 
LANGUAGES. Based on a manuscript of Julius Cornet, by 
H. MiCHAELis. In two Parts. First Part : Portuguese-English. 
Second Part : English-Portuguese. Colloquial, commercial, and 
industrial terms have been plentifully introduced throughout the 
book and irregularities in the formation of the plural and in the 
conjugation of verbs have been carefully noted. Second Edition. 
Two volumes, 15s. each, net. 

ABRIDGED EDITION. Two parts in one volume, net 153. 

DICTIONARY OF COMMERCIAL PRODUCTS, with equivalents in 
French, German, and Spanish. (See pages 30, 31, 32.) 2s. 6d. 

COMMERCIAL DICTIONARY. In this book univocal words which 
present no dif6culty as to spelling are omitted, and abbreviations, 
signs, anglicized foreign expressions, etc., are placed in their alpha- 
betical order in the body of the book. The appendix contains forms 
of address, foreign coinages, weights and measures, etc. In crown 
8vo, paper boards, net gd. ; cloth, net is. 

STUDIES IN ESSAY WRITING. By V. P. Peacock. This book deals, 
in a very attractive manner, with the higher stages of the art of 
English Composition. In crown 8vo, paper, net 6d., cloth, net gd. 
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COMMERCIAL GEOGRAPHY. 

THE WORLD AND ITS COMMERCE :;_ A^ Primer of Commercial 
Geography. Contains simply written^chapters on the general 
geography of the world, the seven great industries, the .commercial 
geography of the British Empire at home and abroad, and of foreign 
countries. The information conveyed is quite up-to-date. . In 
crown 8vo, cloth, 128 pp., with thirty-four^additional maps, is. 

Principal Contents. — Part I. — The World Generally — The 
Surface of the Earth — Zones and Heat Belts — Distribution of 
Life — Agriculture — Herding and Ranching — Fishing — Lumbering 
— Mining — ^Manufacturing — Commerce. 

Part II.— The British Empire. — The United Kingdom— The 
British Empire Abroad. 

Part III. — Foreign Countries. 

A thorough description is given of the commercial position, the 
mineral, agricultural and manufactured productions, and chief 
commercial towns of each country. 
PITMAN'S COMMERCIAL GEOGRAPHY OF THE UNITED KING- 
DOM. In crown 8vo, cloth, 128 pp., with 30 coloured maps and 
plates, IS. 

Principal Contents. — Introduction. — Kinds of Commerce — 
Exchange and Exchanges — Imports and Exports — The Metric 
System — Manufactures — The World generally. Commercial 
Products. — Common Metals and Minerals — Commercial Products 
of Animal Origin — Common Plants and their Commercial Products. 
The United Kingdom. — Position, Configuration and Coast Line 
— ^Manufactures — Imports and Exports — Means of Transport — 
Commercial Towns — Trade Routes. England and Wales. — 
Scotland. — Ireland. — Mountains — Metals and Minerals — Pro- 
ductions — Animals — Geographical Structure — Climate — Bogs — 

IjSJiGS^^— Fish. 61*1 6S 

PITMAN'S COMMERCIAL GEOGRAPHY OF BRITISH COLONIES 
AND FOREIGN COUNTRIES. In crown 8vo. cloth, 144 pp., with 
35 maps, is. 6d. 

Principal Contents. — The British Empire Abroad. — Naval 
and Military Stations — Canada and Newfoundland — Australia, 
Tasmania, and New Zealand — the British Empire in Asia and 
Africa — ^the British West Indies, etc. Foreign Countries. — 
Europe generally : France, Germany, Holland, Russia, Belgium, 
Spain, Denmark, Sweden, Norway, Italy, Switzerland, Austria- 
Hungary, Portugal, Turkey, and Greece — ^Minor European Coun- 
tries — A^ia generally — North America generally, the United 
States — Mexico and the Republics of Central America — South 
America generally, and the States of South America. 

PITMAN'S COMMERCIAL GEOGRAPHY OF THE WORLD. For 
Principal Contents see Books I and II immediately above. In 
crown 8vo, cloth, 272 pp., with 72 maps and plates, 2s. 6d. 

THE WORLD'S COMMERCIAL PRODUCTS. (See page 18.) 

GEOGRAPHICAL STATISTIC UNIVERSAL POCKET ATLAS. (See 
page 9.) 
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COMMERCIAL HISTORY. 

COMMERCIAL HISTORY. An introductory Treatise for the use of 
advanced classes in schools. By J. R. V. Marchant, M.A., formerly 
Scholar of Wadham College, Oxford, Examiner in Commercial 
History to the London Chamber of Commerce. In crown 8vo, 
cloth gilt, 272 pp., 3S. 

Part I. — The^History of Commerce down to the end of the Middle 
Ages — Coloured^Maps, Plates, Maps in black and white, fully 
illustrated from ancient tapestries, sculptures, etc., etc. 

Part II. — The History of Commerce from the Middle Ages to the 
Present Time. — Maps, Plates, etc. 

THE EVOLUTIONARY HISTORY OF ENGLAND, Edited by Oscar 
Browning, Fellow of King's College, Cambridge. 125 illustrations, 
beautiful reproductions of eleven famous historical paintings, 
genealogical tables, glossary, summary. 272 pp., is. lod. 



COMMERCIAL LAW. 



THE ELEMENTS OF COMMERCIAL LAW. By A. H. Douglas, 
LL.B. (Lond.). (See page 12.) 

THE COMMERCIAL LAW OF ENGLAND. A Handbook for Business 
Men and Advanced Classes in Schools. By J. A. Slater, B.A., 
LL.B. (Lond.), of the Middle Temple and North-Eastern Circuit, 
Barrister-at-Law. This work is intended for the service of advanced 
students in schools ; but it has been designed in an equally 
important degree as a constant desk companion to the modern 
man of business. It is believed that the method of treatment will 
render the work n, useful text-book for the various examinations 
in Commercial Law. With five facsimiles. Bills of Exchange (at 
3 mos.), do. (at sight). Bill of Lading, Charter Party, Cheque 
crossings. Fourth Edition. In crown 8vo, cloth, 227 pp., 2s. 6d. 

QUESTIONS AND ANSWERS IN COMMERCIAL LAW. By J. Wells 
Thatcher, Barrister-at-Law. This new book contains the whole 
of the questions in Commercial Law set at the examinations of the 
London Chamber of Commerce and the Royal Society of Arts, for the 
years 1900 to 1909 inclusive, with the correct answers thereto. 
In crown 8vo, cloth gilt, 2s. 6d. 
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COMMERCIAL LAW (continued). 

PITMAN'S HANDBOOK OF LOCAL GOVERNMENT LAW. Specially 
designed for students for the Examination of the Institute of 
Municipal Treasurers and Accountants (Incorporated), as well as 
for all students engaged in the offices of Local Authorities in 
England and Wales. By J. Wells Thatcher, of the Middle 
Temple, Barrister-at-Law. One of the Lecturers on Local Govern- 
ment Law and Commercial Law for the Educational Committee of 
the London County Council. In large 8vo, cloth gilt, 250 pp., 
net 3s. 6d. 

ELEMENTARY LAW FOR SHORTHAND CLERKS AND TYPISTS. 
The plan followed in this work is that of giving such an account 
of various branches of English law as shall serve to bring out the 
precise significance of the chief terms customarily used by lawyers, 
and often used by laymen. In crown 8vo, cloth, 213 pp., 2s. 6d. 

LEGAL TERMS, PHRASES, AND ABBREVIATIONS. For typists 
and Shorthand and other Junior Clerks. This work is supplemen- 
tary to " Elementary Law," and its chief object is that of enabling 
junior clerks in English legal offices to gain an intelligible grasp 
of the meaning of the terms that they are called upon to employ 
every day. In crown 8vo, cloth, 200 pp., 2s. 6d. 

PITMAN'S SOLICITOR'S CLERK'S GUIDE. By E. A. Cope. This 
work is designed to serve for beginners and junior clerks in solicitors' 
offices the purpose served as regards other callings by office guides 
and other introductory technical books. In crown 8vo, cloth, 2s. 6d. 

CONVEYANCING. By E. A. Cope. Explains the essentials of a 
contract relating to land, illustrates the nature, the form, and the 
structure of the modern deed, the order of its contents, the impor- 
tance of recitals, the clauses implied by virtue of the Conveyancing 
and other Acts, the appropriate use of technical expressions, and 
numerous other points. In crown 8vo, cloth, 206 pp., net 3s. 

PITMAN'S BILLS, CHEQUES, AND NOTES. (See page 16.) Net 2s. 6d. 

PITMAN'S MERCANTILE LAW. By J. A. Slater, B.A., LL.B. 
(See page 17.) Net Ss. 

THE LAW OF HEAVY AND LIGHT MECHANICAL TRACTION 
ON HIGHWAYS IN THE UNITED KINGDOM. By C. A. Montague 
Barlow, M.A., LL.D., and W. Joynson Hicks. (See page 17.) 
Net 8s. 6d. 

ENCYCLOPAEDIA OF MARINE LAW. By Lawrence Duckworth, 

Barrister-at-Law. (See page 17.) Net Ss. 
BANKRUPTCY AND BILLS OF SALE. By W. Valentine Ball, M.A., 

Barrister-at-Law. (See page 19.) Net 5s. 

COMPANIES AND COMPANY LAW. By A. C. Connell, LL.B. 

(See page 17.) ' Net 53. 
THE LAW OF CARRIAGE. By J. E. R. Stephens, B.A., (See 

page 18.) Net Ss. 
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COMMERCIAL READERS. 

PITMAN'S COMMERCIAL READER (Intermediate Book). A splen- 
didly illustrated reading book, written on the same general plan as 
the Senior Book in the same series, but intended for younger 
readers. It is divided into nine sections, dealing with the chief 
branches of Modern Industry, such as Paper-making and the 
Production of Books and Newspapers ; Steam and Machinery ; 
Shipping ; Mining and Metal Works ; Electricity and its Uses ; 
Cotton and what is made from it ; Woollen Manufactures, etc. 
Each Section ends with the life story of some notable industrial 
pioneer. In crown 8vo, cloth, 240 pp., is. gd. 

PITMAN'S COMMERCIAL READER (Senior Book). An Introduction 
to Modern Commerce. The most important and valuable Reading 
Book yet published for use in the Upper Classes in Day Schools 
and in Evening Continuation Schools. Crown 8vo, cloth, 272 pp., 

2S. 

Contains over 160 black and white illustrations, which include 
reproductions of famous pictures by Lord Leighton, P.R.A., Vicat 
Cole, R.A., Sidney Cooper, R.A., and Marcus Stone, R.A., together 
with portraits (reproduced from photographs) of Lord Rothschild, 
Lord Armstrong, Lord Masham, Sir Alfred Jones, Sir George 
Williams, Guglielmo Marconi, etc., etc., etc. ; six black and white 
maps, and a coloured quarto Map of the World, showing the British 
Empire, the chief Telegraph Cables and Steamer Routes, etc. ; 
Glossary. 

PITMAN'S FRENCH COMMERCIAL READER. Deals in an interest- 
ing manner with the leading Commercial and National Institutions 
of France. The reading matter is most carefully selected, and while 
the student of French is improving his mastery of the. language, he 
is at the same time getting a good insight into French commercial 
methods. Thus, while reading about invoices, the actual document 
is brought under his notice. Additional value is given to the book 
by the inclusion of questions and exercises. Maps, illustrations, 
and facsimiles of French commercial documents illustrate the 
text, and, in addition, the book contains a selection of commercial 
letters, a full list of commercial abbreviations in current use, and 
an exhaustive vocabulary. In crown 8vo, cloth, 208 pp., 2s. 6d. 

PITMAN'S GERMAN COMMERCIAL READER. Prepared on similar 
lines to the French Commercial Reader above. It furnishes a 
practical introduction to German commercial institutions and 
transactions, with questions and exercises which render it well 
suited for use in schools. Students are afforded the fullest help 
possible from plates, illustrations, maps, and facsimiles of German 
commercial documents. The text has had the benefit of revision 
by modern language masters in well-known schools. In crown Svo, 
cloth, 208 pp., 2s. 6d. 
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HANDWRITING. 

PITMAN'S COMMERCIAL HANDWRITING AND CORRESPOND- 
ENCE. A complete and reliable guide for the student of any kind 
of handwriting, designed for use in class for self-tuition. In fcap. 
quarto, quarter cloth, 2S. 

Contains carefully graduated Exercises, together with Plain 
and Practical Instructions for the Rapid Acquirement of a Facile 
and Legible Business Style of Handwriting — Furnishes also Explicit 
Directions for the Formation of the Recognised Civil Service Style — 
Text Hand — Legal Style — Engrossing Style — Block Lettering, as 
Required for Business Purposes — Valuable Hints on Business 
Composition — Specimens of Written Business Letters and Various 
Commercial documents, such as Account Sales, Accounts Current, 
Bills of Exchange, Promissory Notes, I.O.U.'s, Invoices, Statements, 
Receipts, etc. — Lists of Business Abbreviations, and Particulars 
of the Examination Requirements of the Society of Arts, Union of 
Lancashire and Cheshire Institutes, Midland Union of Institutes 
and other Examining Authorities. 

The whole of the numerous exercises, copies and illustrations 
are facsimile reproductions of the author's actual handwriting. 
BUSINESS HANDWRITING. The object of this work is to enable 
students to acquire the habit of writing with ease and rapidity, 
in such a manner that the meaning of even careless writing may be 
at once evident to the reader. The many illustrations and exercises 
form a special feature of the work, and these are photographic 
reproductions of the actual writing of the author and his professional 
friends. In crown 8vo, cloth, 84 pp., is. 
PITMAN'S COMMERCIAL COPY AND EXERCISE BOOKS. These 
Copy Books contain carefully graded sets of exercises in business 
work. The copies are engraved in a clear style of writing, for the 
purpose of guiding the student to a rapid and legible commercial 
hand. In fcap. folio, 32 pp., each 6d. 
No. I.— Documents and Exercises relating to the Home Trade. 

Principal Contents. — Commercial Terms and Abbreviations — 
Copying and Docketing Letters — Copying and Arrangement of 
Addresses — Subscriptions and Signatures of Letters — Letter- 
Writing — Composing Telegrams — Home Invoices, Cheques, and 
Receipts. 
No. 2. — Documents and Exercises relating to the Import and Export 
Trade. 

Principal Contents. — Shipping Invoices of various kmds — 
Account Sales — Statements of Account — Credit Notes — Inland 
Bill and Promissory Note — Account Current — Balance Sheets^ 
Bills of Exchange— Bank Deposit Shps— BiUs of Lading— Advice 
Notes — Customs Declaration Forms and Despatch Notes for 
Parcels Post — Brokers' Notes — Market • Reports — Price Lists — 
Letters of Advice — Insurance Accounts, etc., with blank forms to 
be filled up by the student, and also a list of Commercial Terms 
and Abbreviations with their meanings. 
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HANDWRITING (continued). 

EXERCISE BOOK OF FACSIMILE COMMERCIAL FORMS. Designed 
for the dual purpose of a copy book of commercial handwriting 
and to enable the student to familiarize himself with the filling 
up of business documents, etc. Among the forms given are : — 
Accounts Current, Account Sales Invoices, Bills of Lading, Bills of 
Exchange, Cheques, Consignment Notes, etc. In large post 4to, 
printed in red and black, in wrapper, 32 pp., 6d. 

PITMAN'S FACSIMILE COMMERCIAL FORMS. A collection of the 
most common forms in everyday use in business to be filled up 
by the student. 26 separate forms in envelope. 6d. Forms 
separately, per dozen, 3d. 

PITMAN'S OFFICE ROUTINE COPY BOOK, No. I, In large post 4to, 
24 pp., 3d. 

Contains : — Specimen Addresses — Clerical, Commercial, Express 
Delivery, French, German, Italian, Miscellaneous, Official, Private, 
Railway, Registered, and Spanish, with forms for Transmitting 
Money or Goods by Post or Rail. 

PITMAN'S OFFICE ROUTINE COPY BOOK, No. 2. In large post 4to, 
24 pp., 3d. 

Contains : — Inland Invoices — Statements of Accounts — Receipts 
— Telephone Message and Reply — A Credit Note — Export Mer- 
chant's Invoice — Telegrams — Cheques — Letters Advising and 
Acknowledging Payment. 

PITMAN'S OFFICE ROUTINE COPY BOOK, No. 3. In large post 4to, 
24 pp., 3d. 

Contains : — Letters Ordering Goods — Letters Advising Travel- 
ler's Call — House Agent's Letters — Reply to an Inquiry — ^Letter . 
enclosing Copy of Advertisement — Application for Shares — Letter 
Advising Despatch of Catalogue — Letter Advising Delivery of a 
Cycle — Letter Requesting a Special Favour — Letter of Recom- 
mendation — Dunning Letters — A Promissory Note — Order for 
Advertisement and Reply — Banker's Receipt for Share Deposit. 

CIVIL SERVICE AND COMMERCIAL COPYING FORMS. A collection 

of papers set at various examinations, with suggestions for obtaining 
the best results. In crown 8vo, 40 pp., 6d. 

RULED FORMS for use with above. Books I and II. Each fcap. 
folio, 40 pp., 8d. 
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FRENCH AND ITALIAN. 

PITMAN'S FRENCH COURSE, Part I. Grammar, with exercises, 
carefully selected conversational phrases and sentences, corre- 
spondence, short stories from French authors, and judiciously 
chosen vocabulary with imitated pronunciation. In crown 8vo, 
paper, 6d. ; cloth, 8d. 

PITMAN'S FRENCH COURSE, Part II. In crown 8vo, paper, 8d. ; 
cloth, lod. 

KEY TO PITMAN'S FRENCH COURSE, Parts I and II. In crown 8vo, 
63,ch. IS 6d 

PITMAN'S PRACTICAL FRENCH GRAMMAR and Conversation 
for Self-Tuition, with copious Vocabulary and Imitated Pronuncia- 
tion. In crown Svo, 120 pp., paper, is. ; cloth, is. fid. 

A CHILD'S FIRST STEPS IN FRENCH. By A. Vizetelly. An 
elementary French reader with vocabulary. Illustrated. In crown 
Svo, limp cloth, gd. 

FRENCH BUSINESS LETTERS. A Practical Handbook of Commercial 
Correspondence in the French Language, with copious notes in 
English. In crown 4to, 6d. 

COMMERCIAL CORRESPONDENCE IN FRENCH. (See page 21.) 
In crown Svo, 240 pp., cloth, 2s. 6d. 

FRENCH COMMERCIAL READER. (See page 26.) In crown Svo, 
cloth, 208 pp., 2s. 6d. 

FRENCH COMMERCIAL PHRASES and Abbreviations with Trans- 
lation. In crown Svo, fid. 

FRENCH BUSINESS INTERVIEWS. With Correspondence, Invoices, 
etc., each forming a complete Commercial Transaction, including 
Technical Terms and Idiomatic Expressions, accompanied by a 
copious vocabulary and notes in English. This work can be com- 
mended to all who desire to acquaint themselves with commercial 
French. In crown Svo, 80 pp., paper, is. ; cloth, is. fid. 

EASY FRENCH CONVERSATIONAL SENTENCES. With Uteral 
interlinear translation and imitated pronunciation. In ciown Svo, 
fid. 

ADVANCED FRENCH CONVERSATIONAL EXERCISES. Consisting 
of everyday phrases, dialogues, proverbs, and idioms, with trans- 
lation, for the use of schools and private students In crown Svo, fid. 

EXAMINATIONS IN FRENCH, AND HOW TO PASS THEM. Exam- 
ination Papers recently set at some of the Chief Public Examinations 
fully solved. In crown Svo, fid. 

FRENCH TOURIST'S VADE MECUM. A careful selection of every- 
day phrases in constant use, with Vocabularies, Tables, and the 
Exact Pronunciation of every word. An easy method of acquiring 
a knowledge of French sufi&cient for all purposes of Tourists or 
Business Men. Special attention has been devoted to the section on 
Cycling and Photography. Handy size for the pocket, cloth, net is. 

ITALIAN TOURISTS' VADE MECUM. On the same lines as the 
French volume. Cloth, net Is. 
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FRENCH AND ITALIAN (continued). 

FRENCH TRANSLATION AND COMPOSITION. By Lewis Marsh, 
B.A. (Hons.), Cantab., Med. and Mod. Languages Tripos, Late 
Exhibitioner of Emmanuel College ; White Prizeman ; Assistant 
Master, City of London School ; and Special Instructor in French 
and German to the London County Council. Students preparing 
for public examinations will find this book exceedingly helpful. 
It is divided into four Parts. In Part I the chief difi&culties met with 
in translation are classified and arranged, and the hints conveyed 
are summarized in a number of " Golden Rules " at the end ; 
while in Part II the author works through a. good selection of 
representative extracts according to the methods previously 
described, and finally gives in each case a finished translation, the 
aim throughout being to teach the student to deal intelligently 
with different styles of prose and verse. Part III consists of 100 
carefully graduated extracts to be worked out by the student 
himself, all taken from classical French authors ; and these are 
followed in Part IV by exercises in French composition based on the 
extracts in the preceding part. At the end is a French-English 
and English-French vocabulary. In crown 8vo, cloth, 187 pp, 
2s. fid. 

FRENCH PHRASES FOR ADVANCED STUDENTS. By Edward 
Kealey, B.A. A collection of useful phrases compiled on a new 
system. This book cannot fail to be of the utmost utility and 
assistance to those advanced students of French who are anxious 
to increase their knowledge of idiomatic terms and expressions. The 
author, who is Modern Language Master at Ampleforth College, 
Oswaldkirk, has brought together the phrases which he has found 
useful in his career as a teacher, and he has had every opportunity 
of testing their value by the practical tests of public examinations. 
In crown Svo, is. 6d. 

PITMAN'S DICTIONARY OF COMMERCIAL CORRESPONDENCE 
IN FRENCH, GERMAN, SPANISH AND ITALIAN. (See page 22.) 
Net 7s. 6d. 

DICTIONARY OF THE WORLD'S COMMERCIAL PRODUCTS. Second 
Edition, Revised. With French, German, and Spanish equivalents 
for the Names of the Products. By J. A. Slater, B.A., LL.B. 
In demy Svo, 163 pp., cloth, 2s. 6d. 

THE FOREIGN CORRESPONDENT. By Albert Emil Davies. (See 
page 22.) In crown Svo, cloth, 80 pp., net is. 6d. 

PITMAN'S INTERNATIONAL MERCANTILE LETTERS. EngUsh- 
French. (See page 21.) In crown Svo, cloth, 2s. 6d. 

PITMAN'S INTERNATIONAL MERCANTILE LETTERS. English- 
Itahan. (See page 21.) In crown Svo, cloth, 3s. 
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GERMAN. 

PITMAN'S GERMAN COURSE. Part I, Grammar, with exercises, 
carefully selected conversational Phrases and Sentences, Corre- 
spondence, short stories from German authors, and vocabulary 
with imitated pronunciation. In crown 8vo, paper, 6d. ; cloth, 8d. 

KEY TO PITMAN'S GERMAN COURSE. Part I. In crown 8vo, 
IS. 6d. 

PITMAN'S PRACTICAL GERMAN GRAMMAR and Conversation 
for Self-Tuition, with copious Vocabulary and imitated pronun- 
ciation. In crown 8vo, paper, is. ; cloth, is. 6d. 

GERMAN BUSINESS INTERVIEWS, Nos. i and 2. With Correspond- 
ence, Invoices, etc., each forming a Complete Commercial Transac- 
tion, including Technical Terms, Dialogues for Travellers, and 
Idiomatic Expressions used in Shipping and Mercantile Offices, 
accompanied by a copious marginal Vocabulary and Notes in 
English. In crown 8vo, each, paper, is. ; cloth, is. 6d. 

ELEMENTARY GERMAN CORRESPONDENCE. By Lewis Marsh, 
B.A. (See page 22.) In crown 8vo, cloth, 2S. 

COMMERCIAL CORRESPONDENCE IN GERMAN. (See page 21.) 
In crown 8vo, cloth, 240 pp., 2s. 6d. 

GERMAN COMMERCIAL READER. (See page 26.) In crown 8vo, 
cloth, 208 pp., 2s. 6d. 

GERMAN BUSINESS LETTERS, With copious marginal vocabulary 
and notes in English, and some letters in German script characters. 
In crown 8vo, 6d. 

GERMAN COMMERCIAL PHRASES. With abbreviations and 
translation. In crown 8vo, 6d. 

EJ^AMINATIONS IN GERMAN, and How to Pass Them, being Exam- 
ination Papers recently set at the Chief Public Examinations, fully 
solved. In crown 8vo, 6d. 

EASY GERMAN CONVERSATIONAL SENTENCES. With literal 
interlinear translation and imitated pronunciation. In crown 8vo, 6d. 

ADVANCED GERMAN CONVERSATIONAL EXERCISES. In crown 
8vo, 6d. 

GERMAN TOURIST'S VADE MECUM. With vocabularies, tables, 
etc., and the exact pronunciation of every word ; being a careful 
selection of phrases in constant use. In crown 8vo, cloth, net is. 

DER NEFFE ALS ONKEL. Schiller's Comedy, fully annotated. 
In crown 8vo, paper, 6d., cloth, is. 

ENGLISH-GERMAN AND GERMAN-ENGLISH DICTIONARY OF 
BUSINESS WORDS AND TERMS. (See page 22.) Size 2 by 6 in., 
rounded corners, cloth, net 2s. 6d. 

PITMAN'S DICTIONARY OF COMMERCIAL CORRESPONDENCE 
IN FRENCH, GERMAN, SPANISH AND ITALIAN. (See page 22.) 
In demy 8vo, cloth, 500 pp., net 7s. 6d. 

DICTIONARY OF THE WORLD'S COMMERCIAL PRODUCTS 
(Slater). With equivalents in French, German, and Spanish. 
(See page 30.) 2s. 6d. 

PITMAN'S INTERNATIONAL MERCANTILE LETTERS. English- 
German. (See page 21.) In crown 8vo, cloth, 2s. 6d. 
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SPANISH AND PORTUGUESE. 

SPANISH BUSINESS LETTERS. A handbook of commercial corre- 
spondence in the Spanish language. In crown 8vo, 6d. 

SPANISH BUSINESS INTERVIEWS. With Correspondence, Invoices, 
etc. In crown 8vo, paper, is. ; cloth, is. 6d. 

EASY SPANISH CONVERSATIONAL SENTENCES. With literal inter- 
linear translation and imitated pronunciation. In crown 8vo, 6d. 

ADVANCED SPANISH CONVERSATIONAL EXERCISES. Consisting 
of everyday phrases, dialogues, proverbs, and idioms, with 
translation. In crown 8vo, 6d. 

PITMAN'S PRACTICAL SPANISH GRAMMAR. With Conversation 
for Self-Tuition, copious vocabulary, and imitated pronunciation. 
In crown 8vo, paper, is. ; cloth, is. 6d. 

SPANISH COMMERCIAL PHRASES. With abbreviations and 
translation. In crown 8vo, 8d. 

SPANISH TOURIST'S VADE MECUM of Spanish Colloquial Conversa- 
tion, with vocabularies, tables, etc., and the exact pronunciation 
of every word. Cloth, net is. 

COMMERCIAL CORRESPONDENCE IN SPANISH. (See page 21.^ 

SPANISH SHORTHAND. (See page 36.) 

PITMAN'S DICTIONARY OF COMMERCIAL CORRESPONDENCE. 

(See page 22.) Net 7s. 6d. 

DICTIONARY OF THE WORLD'S COMMERCIAL PRODUCTS. (See 
page 30.) 2s. 6d. 

THE FOREIGN CORRESPONDENT (Davies). (See page 22.) Net 
IS. 6d. 

A NEW DICTIONARY OF THE PORTUGUESE AND ENGLISH 
LANGUAGES. (See page 22.) 

PITMAN'S INTERNATIONAL MERCANTILE LETTERS. English- 
Portuguese. (See page 21.) 



LAW. 

See under " Commercial Law " and " Business Handbooks.' 
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SHORTHAND. 

{Abridged List. Complete Catalogue on application.) 

PHONOGRAPHIC TEACHER. Price 6d. ; post-free 6id. 

KEY TO THE "PHONOGRAPHIC TEACHER." Price 6d. ; post- 
free 6id. 

EXERCISES IN PHONOGRAPHY. Price id. ; post-free ijd. 

PROGRESSIVE STUDIES IN PHONOGRAPHY. Price is. ; cloth, is. 6d. 

PITMAN'S SHORTHAND WRITING EXERCISES AND EXAMINA- 
TION TESTS. In crown 8vo, cloth. Price is. 6d. ; stifi boards, is. 

KEY TO PITMAN'S SHORTHAND WRITING EXERCISES AND 
EXAMINATION TESTS. In crown 8vo, cloth gilt, 267 pp., 3s. 6d. 

PITMAN'S SHORTHAND INSTRUCTOR. A Complete Exposition of 
Sir Isaac Pitman's System of Phonography. Price 3s. 6d. 

KEY TO " PITMAN 'S SHORTHAND INSTRUCTOR, ' ' Price is. ; cloth, 

IS. f(l. 

PITMA ■ SHORTHAND MANUAL (being Part I of "Pitman's 

Shorthand Instructor"). Price is. 6d. ; cloth, 2s. 
KEY TO "PITMAN'S SHORTHAND MANUAL," Price 6d. ; post- 
free 7d. 
PITMAN'S SHORTHAND GRADUS ; a Series of Writing Exercises. 

Price 2d. ; post-free 2id. 
PITMAN'S SHORTHAND REPORTER (being Part II of "Pitman's 

Shorthand Instructor"). Price zs. ; cloth, 2s. 6d. 
KEY TO " PITMAN'S SHORTHAND REPORTER " (being Part II of 

" Pitman's Shorthand Instructor"). Price 6d. ; post-free 6Jd. 
REPORTING EXERCISES. Price 6d. ; post-free 6\A. 
KEY TO "REPORTING EXERCISES." In the Reporting Style of 

Pitman's Shorthand. Price is. 
GRAMMALOGUES AND CONTRACTIONS. Price 2d. ; post-free 2id. 
PITMAN'S SHORTHAND PRIMER. In three books. Price 6d. each ; 

post-free 6Jd. 
KEY TO " PITMAN 'S SHORTHAND PRIMER, ' ' Books I, II. and III. 

Price fid. each ; post-free 6^d. 
PITMAN'S SHORTHAND READING LESSONS, No. i. Price 6d. ; 

post-free fijd. 
PITMAN'S SHORTHAND READING LESSONS, No. 2. Price gd. ; 

post-free lod. 
KEY TO "PITMAN'S SHORTHAND READING LESSONS," Nos. 1 

and 2, in ordinary print. Each 2d. 
COMPEND OF PHONOGRAPHY. Price id. ; post-free ijd. 
PITMAN'S "FONO " HEAD-LINE SHORTHAND COPY BOOKS. 
Book A I For " The [ No. 1 i For " Pitman's 
„ B I Phonographic ,, 2 I Shorthand 

„ C J Teacher." | „ 3 I Primer, Book I." 

Price 2d. each ; post-free 2jd. 
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SHORTHAND (continued). 

SHORTHAND COMMERCIAL COURSE. Cloth. 240 pp. Price 3s. 6d. 

KEY TO SHORTHAND COMMERCIAL COURSE. Cloth. Price is. 6d. 

GRADUATED TESTS IN PITMAN'S SHORTHAND. Price 6d. ; post- 
free fijd. 

PITMAN'S SHORTHAND CANDIDATE'S DICTATION EXERCISES. 
Cloth IS. 

PITMAN'S PROGRESSIVE DICTATOR. Cloth, 228 pp., 2s. 6d. 

PITMAN'S SHORTHAND DICTIONARY. Ninth Edition. Price, 
cloth, 4s. ; " Library Edition," roan, coloured edges, Ss. 

PITMAN'S ABRIDGED SHORTHAND DICTIONARY. Price, roan, 
gilt edges, 2s. 6d. 

REPORTER'S ASSISTANT. Price is. 6d. ; cloth, 2s. 

PHONOGRAPHIC PHRASE BOOK. Price is. ; cloth, is. 6d. 

RAILWAY PHRASE BOOK, Price 6d. ; post-free 6Jd. 

LEGAL PHRASE BOOK. Price 6d. ; post-free 6id. 

MILITARY PHRASE BOOK. Price is. 

INSURANCE PHRASE BOOK. Price 6d. ; post-free 6Jd. 

BANKING PHRASE BOOK. Price 6d., post free 6Jd. 

TECHNICAL REPORTING. Price is. 6d. ; cloth, 2s. 

INTERLINED SPEED PRACTICE BOOKS. No. 1.— Speeches. No. 2.— 
Sermons. No. 3. — Commercial. Price ijd. each ; post-free 2d. 

KEYS TO "INTERLINED SPEED PRACTICE BOOKS," Nos. 1, 2, 
and 3. In Reporting Style. Price 2d. each ; post-free 2jd. 

GRADUATED DICTATION BOOKS. No. 1.— Political Speeches, 
No. 2. — Sermons. No. 3. — Commercial. No. 4. — Speeches (Com- 
mercial) and Addresses. In crown 8vo. Price 4d. each ; post-free 
4id. 

KEY TO " GRADUATED DICTATION BOOK IN SHORTHAND, Nos- 
land 2." In Reporting Style. In crown 8vo. Each 6d. ; post-free 
7d. 

BRIEF REPORTING NOTES IN SHORTHAND. Price 6d. ; post-free 
yd. ; cloth, IS. 

PITMAN'S REPORTING PRACTICE. In crown 8vo, cloth. Price 

2S. 

ACQUISITION OF SPEED IN PHONOGRAPHY. By E. A. Cope. In 
ordinary print. In crown 8vo. Price 2d. ; post-free 2jd. 

SHORTHAND IN THE OFFICE. Price is. 6d. ; cloth, 2s. 

SHORTHAND COMMERCIAL LETTER WRITER. Price is. ; cloth, 
IS. 6d. 

KEY TO THE " SHORTHAND COMMERCIAL LETTER WRITER." 
Price 6d. ; post-free yd. ; cloth, is. 

THE SHORTHAND COMMERCIAL LETTER WRITER AND KEY in 
one volume. Cloth, 23. 
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SHORTHAND (continued). 

OFFICE WORK IN SHORTHAND. Price is. ; cloth, is. 6d. 

KEY TO " OFFICE WORK IN SHORTHAND." Price 6d. ; post-free 

yd. ; cloth, IS. 
OFFICE WORK IN SHORTHAND AND KEY, in one volume. Cloth, 

2S. 

BUSINESS CORRESPONDENCE IN SHORTHAND. Price is. ; cloth, 

IS. 6d. 
KEY TO " BUSINESS CORRESPONDENCE IN SHORTHAND," Price 

6d. ; post-free yd. ; cloth, is. 
BUSINESS CORRESPONDENCE IN SHORTHAND AND KEY. In one 

"* volume, bound in cloth. Price 2s. M 

TRADE CORRESPONDENCE IN SHORTHAND. Price is. 
KEY TO "TRADE CORRESPONDENCE IN SHORTHAND." Price 

~6d. ; post-free yd. 
PITMAN'S SHORTHAND TEACHER'S HANDBOOK. Tenth Edition. 

In crown 8vo. Price, cloth, is. 6d. 
LIFE OF SIR ISAAC PITMAN, Inventor of 'Phonography. With 

about 50 illustrations. In demy 8vo, cloth gilt, gilt top, ys. 6d. 

SHORTHAND READING BOOKS. 

{Printed from engraved characters except where otherwise stated.) 
In the Learner's Style. 
iESOP'S FABLES. In words of one syllable. Price fid. ; post-free 6Jd. 
EASY READINGS. Price 6d. ; post-free fi^d. 
LEARNER'S SHORTHAND READER. Price fid. ; post-free fiid. 
PITMAN'S SHORTHAND READING LESSONS, No. i. (See page 27.) 

In the Corresponding Style. 
PHONOGRAPHIC READER. Price fid. ; post-free fijd. 
THE CHIMES. By Charles Dickens. Price is. fid. ; cloth, 2? 
THE BATTLE OF LIFE. By Charles Dickens. Price is. ; cloth, 

IS. fid. 
THE BOOK OF PSALMS. From the Authorised Version of the Bible. 

Price IS. ; cloth, is. fid. 
SELF-CULTURE. By J. S. Blackie. Price is. ; cloth, is. fid. 
KEY to ditto, in ordinary print. In post 8vo. Price, cloth, 2s. fid. 
THE VICAR OF WAKEFIELD. By Oliver Goldsmith. Illustrated. 

Price 2s. ; cloth, 2s. fid 
GULLIVER'S VOYAGE TO LILLIPUT. By Jonathan Swift. Price 

IS. ; cloth, IS., fid. 
ROBINSON CRUSOE. By Daniel Defoe. Illustrated. Price 2s. ; 

cloth, 2s. fid. 
TALES AND SKETCHES. By Washington Irving ; with Key in 

ordinary print. Price is. ; cloth, is. fid. 
THE SILVER SHIP OF MEXICO. A tale of the Spanish Main. An 

abridgment of J. H. Ingraham's story. Price is. ; cloth, is. fid. 
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SHORTHAND READING BOOKS (continued). 
SELECT READINGS, No. 1. Price 6d. ; post-free djd, 
SELECT READINGS, No. 2. Price 6d. ; post-free 6Jd. 
PITMAN'S SHORTHAND READING LESSONS, No. 2. (See page 27 ) 
CHRISTMAS CAROL. By Charles Dickens Price is. ; cloth 

IS. 6d. 
THE CRICKET ON THE HEARTH. By Charles Dickens. Price 

IS. 6d. ; cloth 2s. 

THE HAUNTED MAN. By Charles Dickens ; with 23 illustrations 
by S. J. Loxton. Price is. 6d. ; cloth 2s. 

TALES FROM DICKENS. Price is. 6d. ; cloth, 2s. 

THE SIGN OF FOUR. By Sir A. Conan Doyle. Price is. 6d. ; cloth 

2S. 

AROUND THE WORLD IN EIGHTY DAYS. By Jules Verne, 

abridged. Price is. 6d. ; cloth, 2s. 
SELECTIONS FROM AMERICAN AUTHORS. Price is. ; cloth, is. 6d. 

THE LEGEND OF SLEEPY HOLLOW. By Washington Irving 
■with Key in ordinary print. Price 6d ; post-free 6Jd. 

MUGBY JUNCTION AND OTHER STORIES. By Charles Dickens- 
Price IS. 6d. ; cloth 2s. 

RIP VAN WINKLE. By Washington Irving ; with Key in ordinary 

print. Three illustrations. Price 6d. ; post-free bjd. 
GLEANINGS, No. i. Price 6d. ; post-free 6Jd. 
GLEANINGS, No. 2. Price 6d. ; post-free 6Jd. 
THE HOLY BIBLE. Containing the Old and New Testaments. 

Lithographed in the Easy Reporting Style. Authorised Version. 

Price, cloth, red edges, los. ; roan, gilt edges, I2s. ; morocco, gilt 

edges, iss. 
THE NEW TESTAMENT. In Easy Reporting Style with two coloured 

maps. Authorised Version. Price, roan, red edges, 4s. ; morocco, 

gilt edges, ss. 
THE BOOK OF COMMON PRAYER. Easy Reporting Style. Price, 

roan, red edges, 4s. ; morocco, gilt edges, Ss. 
CHURCH SERVICES. Easy Reporting Style, 935 pp. Price, roan, 

bevelled boards, gold lettered back and side, 53. 6d. ; morocco 

ditto, gilt edges, 7s. 6d. 
THANKFUL BLOSSOM. By Bret Harte. Price Is. ; cloth, is. 6d. 
ADAPTATIONS OF PHONOGRAPHY TO FOREIGN LANGUAGES. 

Dutch Phonography, 53. ; Esperanto Phonography, is. net ; French 

Phonography, is. and is. 6d. ; German Shorthand, is. 6d. and 2s. ; 

Italian Phonography, 2s. 6d. ; Japanese Phonography,fiPart I, is 6d., 

Part II, 2s. ; Examples and Exercises, is. ; Spanish Shorthand 

3s. 6d., Key, 2s. ; Welsh Shorthand, 2s. 
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NOTE-BOOKS, ETC. 

In ordering through a bookseller please state " FONO ' ' series and 
the register number which is printed on each copy, and be careful to 
accept no other. Imitations are often sold which are vastly inferior in 
quality of paper and strength of binding. 

FONO REPORTER'S NOTE-BOOKS. 

No. 1. — Red lines, suitable for pen or pencil ; with the Grammalogues, 

alphabetically arranged, printed inside the cover. 80 pp., id., 

post-free ijd. ; six copies, post-free pd. ; twelve copies, post-free 

IS. 3d. 
No. 2. — Red lines, suitable for pen or pencil ; with the Grammalogues 

inside the cover. 160 pp., 2d., post-free 3d. ; six copies, post-free 

IS. 3d. ; twelve copies, post-free 2s. 4d. 
No. 3. — With the Contracted Words inside the cover. 200 pp., 3d. ; 

post-free 4d. 
No. 4. — With List of Longhand Press Contractions and Press Telegraph 

Regulations printed inside the cover. 160 pp., superior paper, 

elastic binding, 4d. ; post-free 5d. Cloth cases for holding this, 

and also No. 3 Note-book, can be had from 6d. to 3s. 
No. 5. — Single or Double Lines. 200 pp., 8 by 5, elastic binding to 

open flat, 6d. ; post free 7d. Cloth cases for holding this Note-book 

can be had at is. each. 
No. 5 R. — 200 pages, 8 in. by 5 in., elastic binding to open flat. Exactly 

like No. 5, except that the lines are ruled in red instead of blue, as 

in the ordinary No. 5 Single Lines. Price 6d. ; post-free 8d. 
No. 5 W. — This book is ruled in red, and is like No. 5 R, except that 

there is greater space between the ruled lines. Price 6d. ; post-free 

8d. 
No. 5 M. — Exactly like No. 5 W, but with a ruled margin at the left 

side of the page for the purpose of reference marks, numbers, etc. 

Price 6d. ; post-free 8d. 
No. 6. — Unruled, to open at the side. Elastic binding, 240 pp., 6d. ; 

post-free yd. 
No. 20. — Single lines, stiff boards, marginal red line. 200 pp., 8 J in. by 

5| in., elastic binding, 8d. ; post-free Qd. 
No. 21.— PITMAN'S S-0 (Side-Opening) REPORTER'S NOTE-BOOK. 

Elastic binding ; opens flat. 200 pp., 6d. 
ELASTIC-BOUND NOTE-BOOKS. Made of the very best paper, 

to open flat on the desk, strongly bound. As supplied to His 

Majesty's Government. Nos. 12 and 15 are made of slightly 

thinner paper. 

No. 7. — Single lines, half-cloth, 
„ 8.— „ (red) „ 

„ 9.— 

10. — „ cloth, 

„ 12. — Single lines, stiff boards, 
„ 15. — „ „ (stitched). 



150 pp., 8 by 5, 


IS. 




200 „ 8 „ 5, 


IS. 


6d. 


180 .. 9 „ 5i, 


IS. 


6d. 


250 „ 9 „ 5J, 


2S. 




400 „ 8 „ 5, 


IS. 




250 „ 8 ,. 5, 


IS. 


6d, 
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NOTE-BOOKS, ETC. (continued). 

POCKET NOTE-BOOKS. Elastic binding, made of the very best 
paper. 
No. 17. — Single lines, half-cloth, 120 pp., 7^ by 4^, gd., post-free, 

lod. 

„ 18. — Double lines „ 120 „ 7^ „ 4J, gd., post-free 

lod. 
PITMAN'S NOTE-BOOK COVER AND TRANSCRIBING SLOPE. 

9 in. by 5 in. With Note-book, 2s. 
No. 19.^Refills for above. 9 in. by 5 in. Red, marginal ruling. 
140 pp., 6d. 

A LIBERAL REDUCTION IS ALLOWED ON A QUANTITY. 



TYPEWRITING. 

PITMAN'S TYPEWRITER MANUAL. Illustrated with numerous 
facsimile plates. Lists of abbreviations. Fully explains the Touch 
Typewriting Method. Fourth Edition In large post 4to, cloth, 3s. 

PITMAN'S EXERCISES AND TESTS IN TYPEWRITING. Contains 
upwards of eighty exercises, forty tests, a list of the chief towns 
in the United Kingdom, specimen addresses, draft directions for 
practice in business composition, postal information, lists of foreign 
words, phrases and sayings, business terms, newspaper expressions, 
etc. In foolscap folio, 158 pp. Price 3s. 

PITMAN 'S TYPEWRITING EXAMPLES, Forty-eight facsimile exam- 
ples, embracing a variety of typewriting work. In foolscap folio, 
2s. 6d. 

Ditto. Printed in oblong note-book for standing by the side of the 
machine, 2s. 

Ditto. Note-book form, in covers, is. 6d. 

REMINGTON TYPEWRITER MANUAL. Illustrated. With facsimiles 
and Exercises. In large post 4to, quarter cloth, is. ; cloth, is. 6d. 

PITMAN'S PRACTICAL COURSE IN TOUCH TYPEWRITING. A 
Scientific Method of Mastering the Keyboard by the sense of Touch. 
Single Keyboard Edition, is. 6d. Double Keyboard Edition, is. fid. 

•MODERN TYPEWRITING AND MANUAL OF OFFICE PROCEDURE. 
Contains over 100 illustrations. Price 2s. fid. 

•TEACHERS' HANDBOOK AND KEY TO MODERN TYPEWRITING. 
Price 2s. fid. Interleaved with ruled paper, price 3s. fid. 

PRACTICAL TYPEWRITING AND EXAMINATION GUIDE (Morton). 
Price 2s. fid. 

• (These two books are also published in one vol. Price ss.) 
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PERIODICALS. 

The Magazine of Commerce and 
British Exporter. 

A magnificently illustrated Monthly Magazine for Business Men 
and Commercial Teachers, who desire to keep abreast of the times. 
It gives the month's happenings in the commercial world and contains 
special articles on important bnsiness subjects. (Established 1902.) 
Monthly, 6d. net. 



Pitman's Journal. 

Contains six pages of Shorthand in the Learner's, Corresponding, and 
Reporting Styles, with Key, besides special articles of interest to all 
connected with commercial education. Subscription, which may begin 
at any time, 6s. 6d. per annum, post-free. (Estab. 1842), 32 pp. 
Weekly id.; by post ijd. 



Pitman's Shorthand Weekly. 

Illustrated. Gives every week eight pages of bright and entertaining 
matter printed entirely in shorthand. The ordinary letterpress pages 
contain helpful articles to students of shorthand and commercial 
subjects. Annual subscription, 6s. 6d. ; half year, $s. 3d. ; quarter, 
IS. 8d. (Established 1892.) Weekly id. ; by post, ijd. 



The Success Ladder. 

Edited by John.Fenwick. A monthly magazine of cheer, progress, 
optimism, encouragement, and helpfulness for everybody. Monthly, 
4d. net. 
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CATALOGUES, ETC. 

Sir Isaac Pitman & Sons, Ltd., have pleasure in calling attention to 
the following Catalogues of Books published by them. They will be 
pleased to send on application any of these Catalogues, all of which 
are constantly brought up-to-date. Specimen page catalogues of text- 
books on Book-keeping, Law, Business Training, Commercial Corre- 
spondence, and Languages, can also be had post-free on 
application. 

[A] COMPLETE LIST OF ALL PUBLICATIONS. 96 + 50 pp. 

[C] PITMAN'S EDUCATIONAL BOOKS (Primary). Illustrated. 56 pp. 

[D] Ditto, un-illustrated. 44 pp. 

[E] PITMAN'S LIST FOR INFANT SCHOOLS. Books for the ChUd 

and the Teacher. Illustrated. 16 pp., with Supplement. 

[F] SOME TEXT-BOOKS specially adapted for Evening and Com- 

mercial Schools. 24 pp. 

[G] PITMAN'S BUSINESS HANDBOOKS. 16 pp. 

[H] PITMAN'S SHORTHAND, TYPEWRITING, STATIONERY AND 
COMMERCIAL LANGUAGES CATALOGUE. 40 pp. 



[N] A CATALOGUE OF THEOLOGICAL AND RELIGIOUS 
LITERATURE. 16 pp. 

[O] A CATALOGUE OF GENERAL LITERATURE. 16 pp. 



Any who may happen to be in the neighbourhood of St. Paul's 
Cathedral are cordially invited to visit Sir Isaac Pitman & Sons' Show 
Room, at 14 Warwick Lane, where their publications may be examined 
at leisure. 



